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of all passenger cars produced from Jan. 1 to 


september 3,1955 were equipped with the 


PERFECT CIRCLE 


TYPE 98S" 


chrome oil ring 


CH ECK TH ESE Uniform pressure on entire circumference 
REASONS WHY | Multiple tiny springs exert both side and radial pressure 


‘d better than any other | Provides maximum oil drainage 
. i sigh vacuum 
Universal application... bottomless and conventional grooves 
..all depths . 


Perfect Circle Corporation, Hagerstown, Indiana; The Perfect Circle Co., Ltd., Toronto, Ontario 








jr A PS 


about 


NEW DEPARTURE 


BALL BEARINGS 
























New Sentri-Seal...on gquard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum protection against 


dirt, and includes a number of other major advantages 


Sentri-Seals are quickly removed, easily replaced. As the seal is of 
synthetic rubber, in which two metal rings are embedded, a constant-rate 
spring is created between the rings. Inherent flexibility prevents distortion 


of the bearing outer ring due to seal insertion, permitting the use of 


, 
bearings to the higher accuracy specifications. The spring action maintains 
an efficient sealing contact with the bearing ring to bar dirt and retain 
j lubricant. Sentri-Seals are relatively inert to oils and greases and operate 
‘ satisfactorily through a temperature range of — 40°F to 225'F. Specifi 
cations available for still higher temperatures. In applications where 
relubrication is desired, it is easily accomplished by the injection method 
The New Departure Sentri-Seal basically consists of two separate 
metal rings, ""A" and ‘'B", embedded in synthetic rubber, resulting 
in a spring which absorbs distortion and deflectior The seal is not 
drastically influenced by axial displacement due to bearing end 
play within prescribed tolerances, and provides efficient sealir Gg 
at low torque. Bearing shown is equipped with two seals 
ONE SENTRI-SEAL SEAL AND SHIELD SEAL AND SNAP RING TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 
The diagram shows in section the New Departure Sentri-Seal. Lip contacting 
surfaces are form-ground simultaneously with the ball race, giving an extremely ty t 3 
high degree of concentricity between sealing surfaces and the raceway i / > 
4 
Sentri-Seal is available for a range of sizes in single-row, standard-width 1 | My 
bearings and also in two types of New Departure adapter bearings. Sizes, hy 
; \ 
dimensions and capacities are listed in the latest New Departure catalog ’ - t 
‘ Write for full details on Sentri-Seal 


NEW DEPARTURE e@ DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN. 
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OWER BRAKES 
OF MIND! 


cad Every working part in Midland’s 
Power Brake Systems is thoroughly 
engineered and carefully tested to 
insure maximum efficiency and cus- 
tomer satisfaction. 


When you order new highway transport equipment, be 
Midland Power Brakes are easily 


and quickly installed, come in com- 
plete kits for installation either at 
your nearest Midland distributor or 


sure to specify Midland Power Brakes — then you can be 
sure of getting the finest. Yes, you can rely on Midland 


Power Brakes—air or vacuum 


to give you long, trouble- 


free, satisfying service — and at the lowest overall cost. 


Specify Midland, too, when replacing or modernizing 


the power brakes on your present equipment. Every Mid- 


in your own shop 


Midland Power Brakes stop any 
legal load—quickly, easily, safely. 
Midland brake systems are designed 
and built with tremendous reserve 
power. 


land Air or Vacuum Power Brake Kit is especially en- 
Midland Power Brake Kits or parts 


-as well as service—are readily 
available through a national net- 
work of distributors, as well as rep- 
resentatives in most foreign coun- 
tries. There’s one near you. 


gineered for the truck, tractor, or trailer for which it was 
designed to give you top performance and positive pro 
tection at all times. 

Specify Midland Power Brakes and enjoy real peace of 


mind! 


Those Who Know 
Power Brakes Choose 


MIDLAND! 


THE MIDLAND STEEL PRODUCTS CO. 


Detroit 11, Michigan 
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3641 E. Milwaukee Avenue 
Export Department: 38 Pearl Street, New York, N.Y. 


mthiy except two issues in January by the Society of Automotive Engineers, [1 
of the Society, 20 Weat 30 


$5 per year Entered as 
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: Precision 
“O” Rings 


‘ol 


“*Quick-As-Wink"’ 
CONTROL VALVE 


‘Quick-As-Wink'’ Control Valves by C. B. Hunt fied for their extra quality which insures a longer 


& Son, Inc., Salem, Ohio, feature simplicity of life of trouble-free service. Have a sealing prob- 
design, rugged construction and ease of oper- lem? Get it under control quickly with Precision 
ation. Precision ‘‘O"' Rings make these great “O" Rings—tough, compression molded, rigidly 
features possible. Precision ‘‘O"' Rings are speci inspected—finest ‘‘O"' Rings made! 


FREE—Write for your personal copy of our Handbook on ‘‘O" Rings. 


ere MC) ma rar 


CORPORATION ®& 


rf 
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3110 Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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CONFORMATIC STEEL CONTROL 
MEMBER, anchored at the pin bosses only, 
controls skirt clearance... hot or cold! The 
metered steel insert allows you to specify 
the piston clearance you want for your 
engine. (Clearances from zero to 2 thou- 
sandth inch are generally recommended.) 


STERLING ALUMINUM 


are 


available with 


LOW COST 


‘Intra-Cast’ 


STEEL-LINED 
GROOVES 


Steel protection—top and bot- 
tom—gives sensationally 
longer life to rings and 
grooves. 


This ring is integrally cast into the 
piston .. . positioned so that when the 
grooves are machined, the top ring 
groove is lined with steel and has 
islands of aluminum for ring cooling. 
This Intra-Cast steel-protected groove 
resists enlargement and materially re- 
duces top ring land wear and rounding. 
And, it does it at far less cost than 
other methods. 


* Tradename Registered 


PRODUCTS INC. 





| OSS 
| HYDRAPOWER 


INTEGRAL AND LINKAGE TYPES 
FOR EVERY POWER STEERING NEED 


Designed to make good vehicles better . . . Ross Hypra- 
POWER is available in both integral and linkage types 
for every power steering need. 

Effortless, fatigueless Ross HYDRAPOWER sets new stand- 
ards of steering ease, safety and satisfaction . . . helps 
create customer goodwill for vehicles of many different 
types. 

ROSS HYDRAPOWER is backed by the accumulated knowl- 
edge and skills of 49 years of exclusive steering specializa- 
tion. Ross invites discussion of any steering problem— 


power or manual. 


ROSS GEAR AND TOOL COMPANY, INC. + LAFAYETTE, IND. 


STEERING 


CAM & LEVER MANUAL - HYDRAPOWER INTEGRAL - HYDRAPOWER LINKAGE 


a 
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Be Emphatic! 


GM STEEL TUBING 





GM STEEL TUBING BY ROCHESTER PRODUCTS, DIVISION OF GENERAL MOTORS, ROCHESTER, N.Y. 
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It's a problem for with still lower and more compact cars 


Do You have to fit ‘em nto coming off the lines, yesterday’s bulky seating can kill many 


sales. 


Then why stick with it? Why indeed — for there is a new- 
type seating that eliminates bulky assemblies. It has all the 
smartness and glamour you could ask for — PLUS. The PLUS 


is extra comfort, EXTRA ROOM for driver and passengers! 


Extra room is achieved with newly developed seat-units of 
one-piece molded AirRFOAM! Resulting from the combined 
efforts of automobile manufacturers and AirmFOAM Develop- 


ment Engineers, this revolutionary new seating is solving vital 


problems from drafting board to sales floor 
K S It may solve some problems for you, as well. For the 
e story, to date — including significant case histories contact: 


Goodyear, Automotive Products Dept., Akron 16, Ohio 





AIRFOAM makes interiors Premolded AIRFOAM replaces Exciting new seating ideas AIRFOAM can be your greatest 
roomier, more luxurious expensive handwork become practical with AIRFOAM sales-aid in years 


looks even richer 


Sof 


Airfoam —T. M. The Goodyear Tire & Rutter Company, Akron, Onto 
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THE W/ORLOG FINEST, MAOST MODERN CUSHIONING 
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The arrow is pointing to the Du Pont test car's 
fuel-injection pump, which is driven by the 


same shaft as the distributor. 


a 


From these tanks in the trunk, any of six dif 
ferent fuels can be selected for testing in the 


fuel-injection engine 


Py 





chassis dynamometer 





Fuel-injection car being tested on DuPont Petroleum Laboratory's 


Special DuPont test car studies 
advantages of /ue/-ijection 


Will fuel-injection soon replace our 
standard carburetor system? As yet, no 
one knows the answer! But there are 
certainly many advantages to recom 
mend it such as freedom from car 
buretor ix ing, reduc tion of vapor lock 
troubles and improved power. And it 
will permit automobile styling changes 
since the hood lines can be lowered 

But how would a trend to fuel-in 
jection engines affect the refiner’ As 
a large supplier of the chemical addi 
tives used to improve fuel perform 
ance, we at Du Pont are interested in 
this development. And to study it thor 
oughly, the Du Pont Petroleum Labo 
ratory is using a specially equipped 
test car. 

Ihe car has a Lincoln V-8 engine 


to which has been added an American 
Bosch fuel-injection system and special 
instrumentation. In addition to road 
work, the Petroleum Laboratory has 
tested the car on the Laboratory's chas- 
sis dynamometer 

From testing it with a variety of 
gasoline blends, the Laboratory has 
found that fwel-injection permits great- 
er flexibility in blending fuels. Fuel 
components with higher vapor pres 
sures can be used, and it is possible 
that increases in the use of higher end 
point fuels may be practical. These 
wider tolerances could result in signif- 


Petroleum 


E. |. DU PONT DE NEMOURS & COMPANY (INC) Regional \ 


Petroleum Chemicals Division * Wilmington 98 


Delaware Office 


icant economic advantages to refiners, 
as well as welcome benefits to the mo- 
toring public. 

The Du Pont Petroleum Chemicals 
Division now has this car on a demon- 
stration tour throughout the United 
States. 


6 us he 


Better Things for Better Living 
through Chemistry 


hemicals 
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Passenger Model Mercedes cars have adopted nickel of Mercedes-Benz “Silver Arrow” racing car 0 equipped 


cast iron brake drum liner 


because of the notable success« 


in rigorous trial 


ich as the Le Mar 


'4-Hour Road Race 


Nickel cast iron lines brakes of new 
240 hp Mercedes 300 SL series cars 


THIS RADIALLY FINNED brake drum 
for the new Mercedes model 300 SL 
embodies an Al-Fin bonded friction 


liner of nickel cast iron 


Fortified with liner 


not only resist 


nickel, the 
ineven wear trom 


thermally induced stresses, but it 


also dissipates intense frictional 


heat from internal 


irfaces through 
the aluminum to the air, thus pre- 
venting “brake fade.” In addition, 


it resist 


Warpaye 


And parti ilarly 


pite of irregular but rigorous cy- 


important, in 


cles of heating and cooling, it resist 


heat-checki! x 


| iron part 


INCO THE INTERNATIONAL NICKEL COMPANY, INC. 
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can be materially increased by add 
ing suitable amounts of nickel to 
adjusted base 
In this way you improve 


properly mixture 

tructure, 
mechanical strength, thermal expan 
ion characteristics and stability at 


elevated temperature 


Nickel alloy have answered ex 
acting demands throughout the au- 
What- 
let us give 


tomotive and allied industrie 
ever your metal difficulty, 
you the benefit of our wide practical 


experience in this field 


Write for List A of available pub 
lication It includes a 


that makes it easy for 


imple form 
you to outline 


your proble m. 





The friction ‘iner of this Mari 
Il type radially finned brake drum cor 


tain 0.80-1.00 nickel alony vith 
molybdenum and chromiun Ferrou 
liners are bonded into the cast alumi 
num drums by the Al-Fin proce ia 


development of the Al-Fin Di ha 
child Engine and A rplane Corp Deer 
Park, N. Y. 


67 Wall Street 
New York 5, N.Y 











Light finishing cuts bring the die cast pistons to final 
dimension. Cylinder linings are die cast in place. Tolerance 
maintained by Doehler-Jarvis is + 0.004” center-to-center 
of bores 





Cast-in chamfers aid assermbly. In these « onnecting rods Doehler-Jarvis 
dies also establish two machining reference points located on the outer 
circumference of the throw end of the raw castings. From rod to rod 
Doehler-Jarvis holds these points to a common size 0.0015” tolerance, 
even though they must be cast in several cavities. At York this makes 


for smooth, precise, low-reject machining 


How Doehler-Jarvis helped @ 
make hermetic compressors lighter and 


were as a starter and 





This is a story of practical product 
engineering 


Its concern is with things you may 


want for your product. Reduced size, 


weight, cost. Stepped up efficiency 





Cool! Light, small die cast compressors 
York Window Conditioners compact, efficient and 
good for years of trouble-free service 


make 


Increased life. These what 
York Corporation wanted for its 
post-war “packaged” air conditioners. 

And at war’s end, York was ready 
with a revolutionary, new hermetic 
compressor design. Small, sim- 
ple, efficient. Aluminum for 
lightness. Now ... how should 


it be made? 


Three cost factors 

favor die casting 

1. Raw castings cost less (less 
metal to buy ) 

2. Less machining was needed 
(less waste, fewer man-hours ) 
3. Tooling requirements were 
lower (fewer tools, lighter and 
less costly ) 


With these factors in mind, 
York took their two-cylinder 


44 H.P. compressor 
went into production. Within a few 
years their whole line was converted 
to the new die cast design. Later 


York sees a way to cut 
size and weight even more 


Doehler-Jarvis was asked to incor- 
porate compressor and motor hous- 
ing into a one-piece die cast unit. A 


series of conterences followed 


Together, from both 


companies solved one problem after 


engineers 


another. Precise dimensional con- 
trol. Cast-in-place cylinder linings, 
Die cast bearing surfaces. Concen- 
tricity and precise location of cylin- 
der center lines. (To solve this one, 
Doehler- Jarvis had to provide in the 


*Test units, rur ontinuousl ever sir 


haed over 
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“Phantom” control cone, with three ‘no tolerance’ 
chucking surfaces, establishes precision 


In the raw casting three equidistant chucking surfaces 
are established by the Doehler-Jarvis die. Their centers 
are located on a circle concentric with and exactly 
perpendicular to the shaft. The plane thus established 
forms the base of a “phantom” contrcl cone (see illus- 
tration) whose apex is at the small bearing bore 

From this cone as a reference, all center lines and 
true surfaces throughout the piece are established. All 
machining setups, too, are based upon it. 

At the Doehler-Jarvis plant, great care is taken to 
hold the chucking surfaces true. Aside from very slight 
variations in cooling, no tolerance is allowed. As a result, 
York machining proceeds smoothly with minimum re 
jects at every stage. What's more, the resulting pre 
cision insures long wearing bearings, long life pistons 
and cylinders 


more compact through die casting 


chuck- 


ing surfaces on the raw casting... 


die for three “no-tolerance” tioners without going overboard on 


finished inventory.” 


equipment, industrial machines, and 
many other similar products made 
precisely located with respect to the better with die castings 


Come back to the things you want 
front bearing bore. ) eee eee a 


to do for your own product .. 


icor- 
lOus- 


it. A 


both 
after 
con- 
ings. 
icen- 
ylin- 

one, 


n the 


have 


This expert product engineering 
team went on to develop for other 
sizes other integrated die cast hous- 
ings, and the connecting rods, pis- 
tons, main bearings, and oil slinger 
rings. These compressors are light, 
compact and highly efficient. They 
can be produced quickly and easily. 


“Cannot be matched for 
low cost,"’ York says 


“What's more, because the parts can 


be die cast in a hurry... and because 


- Doehler-Jarvis never fails us on de- 


we stay flexible. We're able 
to meet peak demands for air condi- 


livery 
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. may- 
be Doehler-Jarvis could help you do 
them with die castings. We’ve done 
it for scores of manufacturers, large 
and small— including makers of home 


appliances, office and public utilities 


So, if you are engineering a new 
product or improving the one you 
have, call in Doehler-Jarvis. With 
more than fifty years experience be- 
hind us, we may be able to contrib- 
ute in many ways 


Doehler-Jarvis Division 


National Lead Company (- 


of 


” 


. 


Kf 


General Offices: Toledo |, Ohic 
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Continuous Coils 
Cut Production 
Costs 





TRUEFLEX Thermostat Metal Coils Over 
’% Mile Long in One Piece Simplify Fabrication 


and Reduce Costs in Thermal Element Manufacture 





The problem to obtain thermostat control indication or compensation 
metal strip in a series of types having the accurate performance and uniform 
sufficiently uniform dimensional con high quality of TRUFLEX ‘Thermostat 
trol and temperature response to be Metals will save you money too 
fabricated into finished parts on auto Here's why! General Plate Division 
matic machine uses advanced production method 
The solution step 1; the consist combining the best equipment available 
ent quality of each type of TRUFLEX with years of manufacturing “know 
tested quickly demonstrated that ma how to insure positive consistence in 
production by machine was fully pra thermal and mechanical performance of 
tical for all Ly pes rRUFLEX Thermostat Metals 
Step 2; General Plate Division then General Plate Division will fabricate GENERAL PLATE ELECTRICAL 
supplied the required types in long parts from TRUFLEX to meet the spe CONTACT KIT 
coils 3 feet in diameter with center hole cific mechanical and electrical perform FOR LABORATORY 
to fit the customer's automatic ma ance demands of your particular appli (2D CURES Uae 
chine arbors. Each coil is a continuous cations, Or, if you prefer to make your Kit K11l contains a wide as 
piece 1800 feet long, by 0.040" thick own parts, General Plate Division will sortment of silver rivet con 
and 0.250" wide supply TRUFLEX Thermostat Metal in tacts; Kit K12 has represen 
These coils save the customer many strip to meet your specifications oe eae Sutton — 
dollars by minimizing idle machine Write today for your copy of the new =o ; = aime ae ees 
time and eliminating costly waste of rku*LeEX Thermostat Metal Catalog sont Thee: bite an aealiahi: 
material in fabrication Eengineering assistance available with ; n t 
If your products require temperature out obligation 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION General Plate Composite Metals! 


1110 FOREST STREET, ATTLEBORO, MASS. | nee nem ee ent em A 


You can profit by using 
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For the Sake of Argument 


x¢ Be 








Exactness in Making Decisions . 
iy N rman. \a yt de 


Decisions which involve action by more than one per 
son usually point the action in some direction. Only 
infrequently do they give start-to-finish details for 
completion 


That’s because action has to be molded by a joint 
movement of minds throughout its course. It involves 
the emotions, reactions, and attitudes of the people in 
volved in the project. These are hard to “compile” 
exactly in advance Yet, they often outweigh the 
“facts” in importance in getting the result 


Great leaders in almost every area have improvised 
during action-—-without changing their objectives 
Faced with non-contemplated conditions, they haven't 
hesitated to change both plan and method while still 
in motion The most inexact results can come from 
following— without awareness to change-—an original 
program too exactly detailed 


Success in decision-making is only partly conditioned 
by the exactness of the facts on which it is based. The 
thinking done about the facts counts, too 


Some folks are rarely wrong about a fact; others are 
rarely exactly right Some come to sound conclu 
sions from slightly fuzzy facts; others to widely errone 
ous conclusions from very exact data 


“If something has to be a little less than perfect 
we heard an executive say recently, “perhaps it had 
better be the facts rather than the thinking. Loose 
logic can cause more trouble than facts which rattle 
around a little in the pod of truth 


The first step in thinking about any set of facts, of 
course, is to evaluate its character, its quality . and 
its limitations. A plan based on that knowledge may 
get top results for far less time-dollar expenditure than 
going back to “exact’’ the data 


Applied to decision-making, a too meticulous mentor 
can be a tree across the path of progress or even a 
cook who actually spoils the broth 
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EATON i: £\ 
a Famous Name 
in Motor Truck 


TANDEM 
DRIVE 
AXLES 


EATON experience and engineering 
know-how are reflected in the outstanding 
performance records, minimum hauling costs, 
and long life of more than two million 
motor trucks. As a pioneer motor truck axle 
manufacturer, Eaton’s aggressive engineering 
has been responsible for a number of fun- 
damental advancements in axle design 
and production — particularly in the field of 


2-Speed axles and tandem drive units. 


DOUBLE-REDUCTION 
AALES 


2-SPEED AXLES 


This rugged housing, used in famous Eaton 2-Speeds, is 
also used for Eaton single-reduction and double-reduction > 
axles. The three types of heads are interchangeable. 


ne BS SOV eee 
MANUFACTURING COMPANY 
CLEVELAND, OHIO 


fs) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles © Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites* Spring Washers* Cold Drawn Steel* Stampings* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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BENDIX LINKAGE TYPE POWER STEERING—Because Bendix* BENDIX LOW PEDAL POWER BRAKE —Specified by more car 
Power Steering is of the linkage type, manufacturers find it manufacturers than any other make, Bendix* Low Pedal 
especially adaptable for production line installation without ex Power Brake makes possible quick, sure stops by merely 
tensive engineering changes Manufacturers can now meet the pivoting the foot from the go to the stop control. No need to 


ever-increasing demand for power steering more ¢ ficiently and lift the foot and exert leg power to bring the car to a stop. 


more economically with Bendix Linkage Type Power Steering Result— more driving comfort, less fatigue and greater safety 


BRAKES « POWER STEERING « POWER BRAKING « CONSTANT VELOCITY UNIVERSAL JOINTS « HYDRAULIC REMOTE CONTROLS 


BENDIX :"2°"5': SOUTH BEND 2» ~ Qfemole7 


AvVIaliem CORPORATION 


fupert Seles Bendi« tnternetional Division 205 Best 42nd Street, Mew Yorn 17. NHN. ¥ 














CHRYSLER'S DIE CAST ALUMINUM TORQUE CONVERTER HOUSING IS TESTED FOR STRESS AND RIGIDITY 


Stress tests helped design 


Chrysler's Die-Cast Aluminum 


Torque Converter Housings 


F. R. Holliday, 


HRYSLER’s die-cast aluminum torque converte! 


housings were developed from designs based on 
extensive experimental stress analysis test Proto 
type models were tested for strength and rigidity 
and modification made in design accordingly 


time consider 
weight housing 
metal die cast 


This method reduced development 
ably and produced a low-cost, light 
that is encouraging the use of light 
ings for other automobile part 
Experimental stress analysis was used a 
way to determine if the material in the 
casting was properly distributed and to 


a quick 
housing 
indicate 


where design revision were necessary to keep 
tresses within allowable limit The needed modi 
fications were usually clearly evident; so, much trial 


and error was avoided 


First, a stre revealing brittle lacquer was applied 
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to all regions that could be 
this coating become 


when the 


inspected visually. Since 
brittle upon drying, it cracked 
urface elongated Stre patterns first 


ppeared in the lacquer at the regions of maximum 
tre oO that by gradually increasing the test load 
regions of stre concentration became evident and 
tre distribution was revealed sy placing electric 


train gages normal to the direction of the lacquer 
cracks, a hown in Fig. 1, we obtained accurate 
knowledge of tre magnitude at each gave loca 
tion 

The usual test procedure followed while evaluat 
ting a housing 1s as follow 

(1) Measure the deflection at the load point for 


vertical and horizontal loads in two direction 
CONTINUED ON NEXT PAGE 
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Expert Seles Bendi« international Division 205 Best 42nd Street, New York 17. WN. Y Aviation CORPORATION 


(2) Lacquer the parts and produce stress patterns traverse in the adapter plate-converter housing 
’ front flange region, and at the clutch housing front 
(3) Install strain gages and make static stres: ; B 
; flange. Although the bends in the curves were still 
measurement 
apparent for the revised production design, the dis 

4) Transmit test results to the design depart placement was not as great and the total deflection 
at the load point was reduced 50% to 0.010 in. from 
0.020 in. The improvement in rigidity was a direct 
( { ! ? rrie f 

Re-evaluate modified part result of the following design revisions 


ment and suggest modification 


hi yrocedure allowed design modifications t« ; ' . 
 s ; F (1) Adapter plate was changed from 5/16-in 
be made quickly because members of the design ‘ ; 
thick steel to 44-in. thick cast iron 

roup were often present while the tests were con 
ducted 2) Brace design was improved and a rib wa 

For example, the rigidity of the converter housing added to increase rigidity of the engine block 
was improved by design modifications which were flange at the brace attachment 
een necessary from the test result hown in Fig. 2 
Dial indicator measurements of the application of 
tatic bending loads near the transmission front 
' go ‘at > 1 > t : > — 
flanwe indicated definite bends in the deflection ; Bolt bosses on both the converter and clutch 


housing front flanges were constructed better 


Housing wall sections were traightened to 
eliminate local bending 


Air outlet hose in the converter housing was 
made smaller 


As a matter of information, magnesium housings 
were used for this test. Soon after production of 
the die-cast housings began, the material was 
changed to aluminum because of economic advan 
tages 

Use of the 34-in. cast-iron adapter plate provided 
a means for conveying pressurized engine oil from 
the oil galley in the block to the torque converter 
rear bearing. It should be noted that, although the 
rigidity of the assembly was doubled, the frequency 
was only about 1.4 times greater; since the frequency 
varies with the square root of the ratio of stiffness, 
divided by the mass of the transmission assembly 
upported by the housings. Effects of other design 
modifications follow 


Adapter Plate Design 


normal to the lacquer cracks measure magnitude Adapter plates are used between the engine block 
and converter housings for all installations. Be 
ides closing up the front of the torque converter 
from dirt and stones, this part contributes to the 


EXPERIMENTAL strength and rigidity of the housing assembly. Not 


Fig |—-Lacquer pattern shows areas of stress. Electric strain gages 


Ss 


DESIGN long after the cast-iron adapter plate was placed in 
production, the manufacturing department ex 
pressed a desire to change the plate material to 
aluminum to facilitate machining and handling in 
the production plants Laboratory evaluations 
indicated that the rigidity of the aluminum plates 


PRODUCTION with wall convolutions as shown in Fig. 3 was com- 
DESIGN 
| | 


| 


© ° 
_ N ui 
© © 


oO 


DEFLECTION - INCH 
° 


© 


| 
IL 


Fig 2—Rigidity ‘measured in inches deflection 
proved by design changes pointed out by dynamic deflection tests comparable, or superior to 


was considerably im Fig. 3—Rigidity of aluminum plate ‘right! with wall convolutions was 
the relatively flat cast-iron plate ‘left 
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was eventually 
A general design 


Early air cooled converter housing design ‘left 
more rigid design at right 
as shown by the arrow 


Fig. 4 
modified to the stronger 
all ribs 


rule is to remove 


Slightly superior, to the relatively flat 
The aluminum plate was released 
and has been used 
installations 


parable, or 
iron plate 
permanent-mold casting 
automatic transmission 


cast 
as a 
on all 


Converter Housing Design 


The main considerations in housing wall design 
were to use conical shapes instead of spherical con 
tours, and to straighten the walls whenever possible 
for maximum structural efficiency. Presently, both 
water-cooled and air-cooled torque converter hous 
ings are being used for automatic transmissions 
The design of the air-cooled housing is more diffi 
cult because of the greater wall offset required to 
clear the torque converter fins, and the air opening 
required for cooling as shown in Fig. 4. For the 
present housing designs, the reinforcing beads at 
the edges of the upper air inlets have been omitted, 
since no significant stress concentrations are pres 
ent there. An example of the use of conical shape 
is the starter pocket on the present water-cooled 
converter housing design shown in Fig. 5 

Although a general design rule is to eliminate all 
ribs, they have been found to be useful for increa 
ing the rigidity for parts already in production. A 
good knowledge of the load direction should be 
available so that the ribs can be orientated along 
the principal stress axis. The use of double ribs at 
the front flange increased the bending rigidity in 
this region on one housing model which used a 
flange-type bolt boss, as shown in Fig. 6. The best 
solution to the flange bolt boss construction is the 
pocket-type boss used at the front flange of both 
the air-cooled and water-cooled housing The 
tress concentrations inherent at the bolting flange 
were reduced to very acceptable levels by this con 
struction, which was also less difficult to cast than 
the ribbed design 

It is very necessary to evaluate designs and de 
ign changes on experimental castings since only 
minor changes can be made after the production 
dies are machined. Generally, the revisions possible 
at this time are limited to material additions on the 
casting by machining away material on the soft 
die, or by grinding after the die has been hardened 
Some idea of the complexity of the problem involved 
in removing the large, heavy dies after they are in- 
stalled in the die-casting machine, can be visual- 
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Present water-cooled converter (right) is great improvement 
Note the pocket type flange bolt boss construc 


Fig > 
over earlier design 
tion. Conical shapes are stronger 


~~ 


= 
>> 


DOUBLE RIB TYPE 


POCKET TYPE 


The double ribs 
increase the bending rigidity. Best design is the pocket type, which 
has low stress concentrations and is less difficult to cast than the 
ribbed type 


FLANGE TYPE 


Fig. 6—Three types of flange bolt boss construction 


Fig. 7—A die casting machine used to produce Chrysler's die cast 
aluminum torque converter housings 





MECHANICAL LIGHT METALS | FERROUS METALS | Closer dimensional control than is practical with 
| PROPERTIES ort fae fit SOT CAST IRON MILO STEE other production casting methods. Also, local rein- 
STRENGTH forcements and heavier lugs can be added where 

cima | “ 5 os required 
Other advantages of die casting light metals are 


fatigue 


or 


va Q (1) Le machining stock is required and it’ 
wteine easier to machine 
85/CUIN) | ane Many surfaces can be cast to size 

} Greater degree and accuracy of coring is po 


STRENGTH 
WEIGHT RATIO ible 


S yiaeas s7 , | ! (4) Higher production rate per die cavity 

(5) Very smooth surface 
(6) Greater ability to reproduce complex shape 
(7) Longer tool life 


FaTigue 

MODULUS 

fF 2 

wy phd ao 40 One problem in die casting is that air is often 

trapped in the core areas causing porosity and 

we pant [ 5 weakening But the soundness of the ca ting can be 

, controlled by following these simple rules during 

the initial design which give better metal feed and 
olidification rate 


FATICUE 


(1) Avoid heavy sections when possible 
2) Use coring to the maximum extent—for ex 


ample, ; ange as 
ized from the size of the die-casting equipment used p iple, all flange hole 
(3) Keep wall thickness to a minimum 


to produce the converter housings (Fig. 7). The : s 

best time for major design modifications on large (4) U € generous bend radi 

parts such as torque converter housings is when the (9) Use a minimum amount of finish tock for 

. ; ae machined surfaces 

die must be replaced because of wear or deteriora 8) tes as Sow tien on , 

tion, or when other design changes make the hou (6) Use as few ribs as possible 

ing design obsolete (Paper on which this abridgment is based is avail 
Die casting was chosen as the method of produc able in full from SAE Special Publications Depart- 

tion because walls can be cast thinner and with ment. Price: 35¢ to members, 60¢ to nonmembers.) 


Manufacturing Research .. . 


_.. becomes increasingly important. Development of new processes is leading to lower 


manufacturing costs, often to new products. 


John Bergman, 


NDUSTRIAL leaders have set up departments for broaching of blades by Tapco and Footburt. The 
manufacturing research with as carefully planned production of 4,000,000 blades was deemed imprac 
programs as those found in the fields of chemistry tical on single-pass vertical broaching machines 
programs are proving that re But with the development of the No. 10 Footburt 
horizontal continuous conveyor chain blade broach 
as research in engineering ing machine, 1560 pieces per hr could be produced 
An example of manufacturing research that paid in contrast with 240 pieces per hr on the vertical 
off is found in the Economic Cutting Speed Calcu single-pa: machine In addition, semi-skilled 
lator developed by the Cincinnati Milling Machine women operators could replace skilled men 
Co Compressor blade manufacture provides another 
In machining, the costs of loading, rapid advance example of profitable manufacturing research 
rapid return, and unloading for a given cycle are Robbins Engineering Co. had developed a basic 
constant As cutting speeds are increased, the total process for producing jet engine compressor blade 
cost first decreases and then increases as speeds go by a cammed milling cutter machining proce 
up, because of the cost of changing and sharpening which machined each side of the blade individually 
cutters for fewer work pieces. The point is to know There were four problems connected with the proc 
the most economical cutting speed. With the calcu 
lator the cutting tool engineer can determine the A location problem of mismatch of one surface 
breakeven point Here, then, research provided of the blade to the other. 
more knowledge about cutting speeds, introduced a . 
marketable item, and an item providing an adver 
tising medium 


An example of research which paid dividends is 
the development of continuous horizontal surface 3. The process did not machine the trailing edges 


and physics. These 
search in manufacturing can pay dividends as well 


ess 


A location problem of mismatch of either or 
both surfaces of the blade to the center-of 
gravity point 
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of the blade, and it was radius 


these sections by hand. 


The 500 to 600 microin. milled surface finish 
had to be polished to between 10 and 15 microin. 


Four projects were launched but failed to solve 
the problems. Then it was decided to machine the 
entire airfoil section in one operation to remedy 
the first three problems, and to add a grinding op- 
eration to reduce polishing requirements. This was 
achieved by cutting hard, very accurate, 20-times 
size airfoil shapes for a number of stations along 
the blade. These were sandwiched between roughly 
shaped aluminum pieces, which were then carefully 
filed to blend with the exact airfoil shapes. The 
resulting master cam served as a pattern for pro- 
duction cams made on an Ex-Cell-O thread grinder 


necessary to 


Production cams were used for milling or grinding 

Out of this project came two new machine tools 
with supporting equipment that became very mar 
ketable, and two plants for the manufacture of 
compressor blades in the U.S. A. and one in England 

(This article is based on the secretary’s report 
of round table on “Manufacturing Research Pro 
grams Pay Dividends” held at the SAE Golden Anni 
versary Summer Meeting, Atlantic City, June 14, 
1955. Leader of the Panel was K. W. Stalker, Gen 
eral Electric Co.; secretary was John W. Bergman, 
General Electric Co. Panel members were: C. P 
Brooks, Austenal Laboratory, Howard Cole, Utica 
Drop Forge and Tool Co.; Joseph Crawford, Cincin 
nati Milling Machine Co., W. M. Williams, Thomp- 
son Products, Inc., and Louis Zimmel, Ex-Cell-O 
Corp.) 


Preventive Maintenance Programs .. . 


But it takes time and study to tailor one that will yield maximum 


can be simple. 
returns for a particular operation. 


EW fleet operators 

factory preventive maintenance programs 
over-maintain—but unnecessary work cannot be 
justified by labelling it preventive. Others under- 
maintain—and suffer undue parts and labor 
plus the incalculable cost of down time 

A good system should have six objective 


have developed wholly satis 
cost 


1. Lower operating cost 

2. Reduction of road failures 

3. Better oil and fuel mileage 

4. Longer vehicle and parts life 

5. Greater safety and better public 
6. Less interruption of service 


relation 


To obtain these objectives there are six basic 
practices to follow at regular intervals. These are 
inspection, adjusting, tightening, lubricating, major 
overhaul, cleaning, and painting. The interval may 
be based on mileage, hours, or fuel consumed. Then, 
if the program is to be exact and efficient, consider 
ation must be given to such factors as 


Routes traveled and road condition 
Climatic conditions 
Gross loads 
Type, size, and power supply of vehicle 
5. Vehicle replacement procedure: 
6. Life expectancy of vehicle and parts 


Preventive maintenance, then, cien 
tifically designed program to keep all vehicles in the 
possible condition by planning the bulk of 
maintenance” work to be done on each vehicle at 
scheduled intervals, and “preventing” as far a 
possible the unnecessary parts and labor cost that 
would be incurred through neglect of small repair 

A satisfactory program need not be elaborate. A 
imple method should be developed for accumulat 
ing miles or time, preferably on a hard paper form 
which can be filed under the heading of the equip 
ment it represents. There will also be needed an 


means a 


best 
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Some 


L. D. Conyers, 


equipment record form, serving the dual purpose 
of determining service work due, and providing a 
permanent record of vehicle components. Then, one 
hould develop a simple work sheet, or job ticket, 
the face of which will serve to indicate repairs 
needed, while the reverse side outlines the services 
and items to be inspected and lubricated, using a 
numerical or alphabetical system, or both, to desig 
ervices 

A few simple 


nate 
card: 
cost ac 


forms and mechanic's time 
will supply all that’s needed for a labor 
counting system. From this can be determined the 
labor cost per mile, or per hour of operation, and 
the man-hours per thousand miles or whatever 
hours are used as a yardstick 

Parts cost can also be kept on a simple card form 
bearing the equipment number or job number. As 
parts are issued from stock they can be appropriately 
charged. Part cost can then be entered on the card 
As jobs are completed the forms should be filed un 
der appropriate headings and kept as a record for 
the life of the vehicle. The cost of units can be 
handled in similar manner. However, they should 
not be charged out until they are issued for in 
tallation. It should be mandatory that all record: 
be kept up to date 

Records of this type have many uses. They sup 
ply management with data relative to cost trends 
They supply supervisors with the means for measur 
ing their own efficiency, as well as that of mechanics, 
the lube, tire service, and parts men, office person 
nel, and even the shop clean-up man. Even the 
tandards of shop operation through 
them 

(Pape! 


can be set 


Modern Approach to Preventive Main 
tenance” was presented at SAE Southern California 
Section, Los Angeles, April 11, 1955. It is available 
in full in multilith form from SAE Special Publica 
tions Department Price: 35¢ to members, 60¢ to 
nonmembers.) 
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COMPENSATOR 
MOTOR 


ac 


ACKARD’s new torsion-level suspension combine 
p a torsion bar suspension tem with an auto 
matic leveling adjustor Although neither concept 
is new, Packard tem is unique in that the torsion 
bars connect the front and rear wheel The auto 
matic levelizer compensates for varied loads in the 
car and keeps the car level and stable 

Long torsion bars connect the front and real 
wheels by suitable linkage that cause the car to 
ride level when passing over bumps and hols 
These bars are the pring and are responsible fo! 
the unusually oft” ride 

Short torsion bars connect the rear wheels to the 
frame rhe adjusting mechanism attached to these 
bars Keeps the car level at all times whether it 1 
empty or ha ix passengers and over 300 |b of bag 
wage he bars also give stability to the vehicle 
The Torsion Bar Suspension 

[wo long bars run from the front to the rear of 
the vehicle. They are 111 in. long on the Packard 
car and have forged hexes at each end rhe hexe 
fit into broached hex holes in levers mounted on 
22 
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REAR 
STABILIZER 
LINK 


(LEVELIZER) BAR 


kard Torsion 


needle bearings in bracket 
attached to the front cro 


Front bracket ire 
member and rear brack 


ets welded to the outside of the frame 

The front levers bear upon the lower A frames of 
the front suspension through struts shown in Fig. 1 
rhe front suspension structure is the same as Pack 
ird’s previous standard front suspension except fo! 
a change in the caster and camber adjustment and 
lightly looser fit in the threaded bushing to 
minimize friction 

Ihe rear axle is held fore and aft against rotatio1 
by torque arms a hown in Fig. 2. The levers at 
the rear end of the long torsion bars are attached 
to the torque arms by the stirrups shown Fig. 3 
At the top and bottom ends of the stirrups are anti 
friction bearing 

I'he rear axle is held laterally by the stabilizer o1 
tracking linkage construction shown in Fig. 4. The 
two links are fastened to the rear axle at the outer 
ends by rubber bushing At their inner ends they 
are fastened to the equalizing lever by rubber bush 
ing This lever is mounted in rubber bushings to 


a bracket bolted to the reir channel. This construc- 
allows vertical axle movement without feeding 
lateral movements into the rear of the frame, avoid 


ing harshness. It also ties the axle to the frame as 


Lion 
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Fig. |—Front suspension construction showing the front strut location Fig. 2—Rear suspension construction showing the attachment of the 
Struts come in four lengths which vary the standing height of the car rear axle to the frame. Torque arms prevent the rear axle from ro 
in %g-in. increments tating 


Level Suspension 


F.R. McFarland, 





an added safety feature unusual operating con only slightly over half those of conventional front 
dition and rear springs, the total upward thrust is approxi 
mately equal to that at the front of the car with a 
conventional suspension hus, the upward move 


How It Works 


When the front wheel hits a bump, the wheel rise 
twisting the torsion bar by the front suspension 
linkage, causing an increase in the upward load at 
the torsion bar lever bracket attached to the front 
channel of the frame The increase in twist in the 
bar causes the loading of the lever at the rear end 
of the bar to increase, thereby increasing the 
of the rear wheel on the ground. The ne 
the rear torsion bar lever and torque arm appeal 
on the rear of the frame upwardly at the point of 
attachment of the rear lever. This increase in up 
ward loading i imultaneous with the increase in 
ipward loading at the front channel rhe result of 
these two loads acts near the center of gravity of 
the car fore and aft and tends to lift the car with 
out much pitch 

Since the inertia of the car in translation upward 
is high compared to its polar moment of inertia 


about ¢ orizontal transverse < 5 1 the vic ty 
abou , horizo1 . ransver AXIS 1 he icin} of Fig. 3—Stirrups attach the rear end of the torsion bars to the torque 
the center of gravity, and since the pring rates are arms. At the top and bottom of the stirrups are anti-friction bearings 


’ 


reaction of 
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Torsion Level Suspension Advantages 


PACKARD feels that the torsion 


pension has the 


evel sus 
following advantages over the 


tandard type 


1 Flat ride. 


mamore ¢ 


2 Level ride. 


There is less pitching resulting 


ymftortable ride 


Empty or full, the car is always 


level Over-all height varies slightly more 
than | in 
3 Soft ride. Spring rates per wheel are only 


Slightly more than half that of conventional 


designs giving softer rides 


4 Headlights Stay on the road 


No rear end squat on acceleration Bot 
té ming doesn t ccur necause { torque 
arm actior 

6 Less dive y” sfopping The t que arms 


hold the rear end dowr 


nt end dive 


tendency © neip 


‘ sen fr 


Better wheel traction. 


8 Less torsional stress in the frame 





Fig. 4—Tracking or stabilizer links are fastened to the rear axle at the 
outer ends by rubber bushings 





Fig. 5——Lever and linkage trom the left main torsion bar leading to the 


compensator control switch 
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ment of the car is small compared to the pitch oc- 
curring in a car with a conventional suspension 


The Compensating Mechanism 


The functions of the compensator or levelizer are 
to Keep the car level for all usual passenger loads 
and to furnish stability to the suspension 

The compensator consists of two short torsion bars 
attached to the rear axle linkage and frame, an 
electric motor, gear reduction and linkage for wind- 
ing the bars in either direction to raise or lower the 
car, and a sensing means for telling when the car 
is not level 

The short torsion bars are clamped at the rear in 
broached hex holes in the same levers that carry 
the rear ends of the long torsion bars. The short 
bars at the front are clamped in hex holes in levers 
and located in brackets attached to the frame. Both 
left and right levers carry ball joints to which links 
are attached. These links in turn are attached to 
the ball joints on two arms of a central lever 
mounted on a shaft which is the output of a plane 


tary and worm gear reduction of 2762 to 1 The 
worm is driven by an electric motor A control 
witch is actuated by the sensing lever located on 
the long left torsion bar 

The operation in detail is as follow The sensing 


lever is located at the node of the left bar at a “six 
o'clock” position as shown in Fig. 5. As long as the 
car is level even though its vertical height changes, 
the nodal point does not rotate, so the lever remain: 
at six o’clock. If the rear of the car is low the lever 


moves to a position slightly earlier than six o’clock 
viewed from the rear. If the rear is high, the lever 
moves to a position slightly later than six. The 
moving lever on the long left bar then moves the 
lever in the control switch mounted on the front 


X-member of the frame. As the car is out 
of level with the ground by approximately % in 
contact is made inside the control switch, shown 
diagrammatically in Fig. 6, which heats a bimetal 
element. After a 5 to 7 sec delay, the bimetal ele 
ment closes a contact actuating a small relay that 
supplies current to the motor solenoid. The motor 
through the reduction gears and linkage winds the 
two short bars in the proper direction, bringing the 
car back to level. As soon as the car is level within 
%, in., the lever on the long torsion bar moving the 
lever on the control switch cuts off the current to 
the relay and solenoid, which stops the electric mo 
tor. The slight over-run of the motor brings the 
car close to the ideal position 

Operation of the compensator in the opposite di 
rection is the same as described except the opposite 
leg of the bimetal switch is heated, causing the bi 
metal element to make contact with the switch op 
erating the relay and solenoid that runs the motor 
in the reverse direction, thereby lowering the car 

Ambient temperature differences, however, act on 
both legs of the bimetal element, causing the unit 
substantially temperature insensitive with 
respect to the gaps between the points. Use of the 
bimetal element solved a troublesome problem of 
eliminating most of the variation in delay time due 
to temperature variation. A switch combined with 
the stop light switch opens the circuit to the com 


SOOM a 


to be 
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Fig. 6—Electric circuit diagram of the compensator mechanism 


pensator controls when the brakes are applied, pre 
venting compensator action during this operation 

Travel of the levers is controlled by limit switches 
which cut off the current supply when the levers 
have moved to their maximum desired positions. A 
dash switch also indicated in Fig. 6 is provided to 
cut out compensator action when changing tires 
Within a few days after Packard mechanics had 
used this mechanism, they found that if two of them 
sat on the rear bumper, the compensator would 
raise the car to level. Then if they immediately 
turned off the compensator switch the rear of the 
car would be left in the air, thereby saving them 
selves considerable work jacking up the rear of the 
car to change rear tires 


Technical Details of Construction 


The long torsion bars are made of SAE 5160 steel 
l-in. diameter, precision rolled, and upset at each 
end into hexagons without any further finishing 
The hexes are straight. Considerable thought wa: 
given to crowning them or making the hex larger 
at its extreme end to “flow” the stress out of the 
bar more uniformly. To date no bars have broken 
at the hex ends, indicating the present method ap 
pears to be satisfactory. The bars are shotpeened 
and then pre-twisted 100% to index the hexes and 
pre-stress the outer fibers which further insures 
against breakage. The bars are stressed to a maxi- 
mum of 130,000 psi during full simultaneous bottom 
ing at front and rear wheels which rarely happens 
in service. This compares very favorably with the 
combined stresses on front coil springs of the ma 
jority of present cars under bottoming loads at the 
front wheels only, which would occur much more 
frequently 

Assembly of the long torsion bars in the chassis 
is one of the problems worked out with production 


during development A winding fixture was de 
signed (Fig. 7) to wind up the bars. The fixture 
consists of two air motors, each driving a gear re 


duction unit. The output shafts of the reduction 
units have pilots fitting into the broached holes in 


the rear levers carrying the hex ends of the long 
torsion bars, and driving arms that bear against the 
torsion bar levers. After assembling the fixture to 
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Fig. 7—A winding fixture was specially designed to wind up the torsion 
bars on the production line 





FRONT STRUT REAR STIRRUP 


with minimum 
used bearings with a 
contacts and reduces 


Fig. 8 
friction 
slight curvature 
friction 


Front struts and rear stirrups had 
The design finally developed (above 
which reduces the spread of the 


to operate 


the bar in the free state, the bar i 
mately 120 deg, the stirrup 1 
of the lever, and the lever is backed up, seating the 
bearing end of the lever into the bearing in the 
stirrup. Production now states assembly of these 
bars is preferred to the assembly of the conventional! 
coil and leaf spring 


twisted approxi 
dropped over the end 


The compensator bars are assembled with no 
load. These bars operate at comparatively low stre 
values but are shotpeened as an additional precau 
tion 


One of the problems in the 
ystem was how to minimize 
bearings of the front suspen 


development of thi 
friction The inner 
ion structure and all 








joints of the rear suspension structure are rubber 
The torsion shaft levers operate on needle bearings 
The bearings in the struts at front and stirrups at 
the rear had to operate substantially without fric 
tion. Various needle bearings, ball seats of bronze 
and nylon, and rubber arrangement were tried 
without succe The final design is shown in Fig. 8 
for front and rear 
Individual wheel rates on the 
66 lb per in. front and 69 |b per in 
are approximately 3 lb per in. le 
and rear wheels are deflected in 
imultaneously, the front wheel rate is approxi 
mately 100 lb per in. and the rear wheel rate, 104 
lb per in. Ride rates are approximately 7 lb per in 
le The front wheel and ride include 26 lb 
per in. due to the front suspension and stabilizer 
rubber bushings. The rear wheel and ride rates in 
clude 40 lb per in. due to the rates of the compen 
ator bars and the torque arms and track linkage 
rubber bushing 
These rate 


Packard car are 
rear. Ride rate 
When the front 
equal amount 


rates 


contribute toward pitch but are low 
compared to the equivalent standard suspension 

making the car relatively pitch free unde! 
t normal conditions. Pitch frequency is approxi 
mately 40 cpm and bounce frequency approximately 
94 cpm for the Packard car with 4.5 passenger load 

Roll stability of the car is higher'than that of our 


rate 
mo 


Small Turbojet Engines . 


Their simplicity, reliability, and economy recom- 


... hold great promise for aviation. 


tandard cars due to the location of the attachment 


points of the long torsion bar levers at the rear and 
the fact that the combined spring rates act on the 
body in roll 

The roll center is approximately on the ground 


surface at the front wheels and approximately 11.75 
in. above the ground at the rear wheel: 

(Paper on which this abridgment is based is avail 
able in full from SAE Special Publications Depart 


ment. Price: 35¢ to members, 60¢ to nonmembers.) 
Discussion 
R. H. Isbrandt, 


A 
mer in Motor 


Packard deserves credit for attempting a different 
approach in the improvement of suspension sys 
tem The attachment of the torsion bar to the 
linkage by upsetting the bar into a hexagonal shape 
has obvious merits over some previous designs. An 
exceedingly low wheel rate does not always produce 
a soft boulevard ride, and it appears that the damp 
ing of this suspension through the shock absorber 
has been found sary in order to approach ac 


cepted standards of stability and control 


neces 


mend them for a wide variety of applications. 


A. T. Gregory, 


XPERIENCE with small turbojets in missiles and 
target drones reveals that these powerplants also 
advantages for manned aircraft Their 
ratios of thrust to weight and thrust to frontal area 
are high, they are simple and economical to develop 


POSSESS 


and build, and they are rugged and reliable for all 
types of operation 

The small turbojet probably will not achieve as 
low specific fuel consumption as the larger and more 


complicated engine, at least at low speeds, due to 
using lower pressure ratios. However, specific fuel 
consumptions at sea level static conditions are still 
expected to be well under 1 lb per lb thrust-hr. At 
high Mach numbers the fuel consumption may be 
as good as that of the large, complicated engine 
‘ince the optimum pressure ratio falls with increas 


ing Mach number. The small turbojet, therefore 
may be ideally suited for use at supersonic speeds 
Reynolds number effects may be a problem, but 


not appear to be too serious for present 
operating altitudes of turbojet engines 
varies as the cube of engine di 
the smaller engine 


thrust 


they do 
maximum 
Insofar as weight 
ameter and power as the square, 
will always be lighter per pound 


shorter since combustion chamber length has to re 


main substantially constant Accessories are not 
proportionately smaller and materials are not pro 
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The 
smaller-diameter engine cannot be proportionately 


portionately thinner, so the cube, square law is prob 
ably more accurately a 5/4-power law 

Undoubtedly there are limits beyond which the 
law does not hold, but to predict those limits would 
be difficult and presumptuous In general, the 
smaller the engine, the simpler it will have to be 
The extent to which simplicity can be carried to 
maintain a thrust/weight advantage depends upon 
the ingenuity of many engineers. Thrust/weight 
ratios of over 10 to 1 are believed to be attainable in 
the future in engines meeting specifications for 
manned aircraft 

The location of poses a big problem 
for designers of small turbojets. Mounting them in 
front of the compressor would make an engine un 
acceptable for supersonic flight Placing them 
around the compressor casing in more or less con- 
ventional manner might increase engine frontal 
area to twice what it could be without accessories 
We need smaller accessories, and great care is 
needed in locating them properly. Some will have 
to be located remote from the engine and driven 
from a long-shaft drive or a separate power source 
such as a hydraulic drive or a small air turbine 

The latter arrangement appears attractive for 
multi-engine or cluster installations. Air might be 
bled from each engine into a header pipe to the air 
turbine The higher the air temperature, the 


accessories 
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greater the engine efficiency. If one engine is pro- 
vided with an electric starter, the rest could be 
Started by impingement of the air from the header 
onto each turbine wheel 

Powerplants for a given size airplane might be 
developed and produced at lower cost as small turbo- 


would permit efficient operation of an aircraft over 
a wide range of Mach numbers since the number of 
engines in operation could be varied. With such 
operation, off-design-point performance would not 
be as serious a problem as with a single large engine 
As a result, we might expect improved fuel economy 





jets. In the first place, the engines would be simpler and greater airplane range 

than large engines The size and cost of the ex- (Paper “Small Turbojet Engines—A Big Factor in 

perimental test and research facilities is much Aviation” was presented at SAE Golden Anniversary 

smaller than those required for large engines. Aeronautic Meeting, New York, April 18, 1955. It 

Similarly, the size and cost of machine tools and is available in full in multilith form from SAE Spe- 

production facilities is smaller. cial Publications Department. Price: 35¢ to mem 
Use of multiple engines instead of one large one _ bers, 60¢ to nonmembers.) 


Dart Turboprop Engine .. . 


introduces new overhaul problems, but they are simple enough to be handled by 
existing personnel at regular airline bases. 


Air Commodore E. R. Pearce, 


N the Rolls-Royce Dart engine there are seven § and heeling is worthwhile because the tube is fabri 
combustion chambers. (Fig. 1 shows the com cated from expensive heat-resisting material. How 
ponents of a chamber assembly.) At take-off power’ ever, the work is similar to that with which a sheet 
each chamber has an airflow of about 3 lb of air per metal shop is familiar 
sec, and burns fue] at the rate of about 20 gal per hr Since the discs and blades of the turbine roto 
The flame tube which encloses the combustion assembly are subject to relatively high centrifugal 
zone operates at a high temperature and ultimately stresses while the blades work at fairly high tem 
shows the effects of it. The three flame tubes shown peratures, there is a special problem of inspection 


in Fig. 2 were selected to illustrate what sometimes Here, again, the solution is simple since both discs 


happens in the course of some hundreds of hours of and blades can be removed very easily for inspec 
operation. The severe distortion visible in the mid-_ tion 
dle zone represents the region of highest tempera- (Paper “The Rolls-Royce Dart Engine” was pre 


ture sented at SAE Montreal Section, Nov. 15, 1954. It i: 
Much salvage work can be done on flame tubes in available in full in multilith form from SAE Special 
this state by heating out distortion, welding up Publications Department Price: 35¢ to members, 


areas and welding in 60¢ to nonmembers.) 


Such soling 


cracks, cutting out damaged 
patches, or even inserting new sections 





Fig. 2—Distortion of the flame tube is easily seen in the middle section 
of these three examples. Much salvage can be done by methods familiar 
to sheet metal shops 


Fig. 1—These are the components of a Dart turboprop combustion 
chamber assembly. The flame tube which encloses the combustion 
zone takes the brunt of high temperatures 
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Buick Switches the Pitch... 
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Fig. |—-Stator vane openings can be changed for best performance 
under different driving conditions Wide openings ‘left! are for 
cruising, narrow openings ‘right’ are for full throttle performance 
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Fig. 2-Stator vanes are actuated by cranks in the stator vane assem 
blies. Control valve, operated mechanically from the throttle, directs 
oil to the stator piston which pivots the vanes from high to low pitch 
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Fig. 3——When control valve is depressed oil is discharged to sump and 


stator piston pushes against the vane crank and changes the blade to 
a high angle 
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UICK’s Dynaflow Transmission was redesigned 

for 1955 to use variable pitch stator vanes instead 
of fixed stator vanes. The vanes are pivoted so that 
the driver can adjust the converter to meet driving 
conditions Manufacturing the blades presented 
many problems which were eventually solved to al- 
low high production at reasonable cost 


Blade angle is variable 


During normal acceleration and cruising, the 
Stator vanes are at “low angle” or nearly parallel to 
the centerline of the converter. This gives the 
largest openings between the blades, allowing the 
oil to move freely with a minimum amount of re- 
directing. At “low angle”, engine speed is less and 
converter operation is more efficient than at “high 
angle.” 

During full throttle operation, the stator vanes 
are at “high angle’’—like a venetian blind partially 
closed. (See Fig. 1). This redirects the converter 
oil flow more and gives a higher converter torque 
ratio. It also permits the engine speed to increase 
so that the engine can develop more power to feed 
into the converter 

The stator vanes are actuated through cranks 
in the stator vane assemblies. These cranks fit into 
a groove in the stator piston, which moves in re- 
sponse to oil directed from the stator control valve. 
(See Figs. 2 and 3). The control valve is operated 
mechanically by linkage from the throttle control 
mechanism. This linkage is so arranged that full 
throttle opening of the engine can be obtained be- 
fore the stator vanes pivot from low angle to high 
angle. An adjustment is provided to enable this 
change to be made somewhat short of full throttle 
opening if desired. An added resistance at the end 
of the throttle pedal movement is used so that the 
driver will realize that further movement will put 
the transmission into performance range 

The transition from cruise performance to full 
throttle performance is very smooth, because it is 
accomplished by changing the converter fluid flow 
instead of by shifting clutches and bands. The ef- 
fect on performance from low vane angle to high 
vane angle is greatest at low car speeds and gradu- 
ally diminishes as the converter coupling range is 
approached at approximately 60 mph 


How blades were made 


One of the problems of the variable pitch stator 
was to arrive at a design which would provide the 
greatest benefit to car performance, and still could 
be manufactured on a high production basis at a 
reasonable cost. This was accomplished in the fol- 
lowing manner 

The stator blade carrier assembly is composed of 
two sections made of shell molded cast iron. These 
sections are partially machined, dowelled, and 
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_ of its Dynaflow Transmission stator vanes ; 


to give better efficiency at all speeds. 


R. J. Gorsky, | 


bolted together before they are finish-machined as 
an assembly. This provides castings with minimum 
weight, sound wall sections, and a coefficient of ex- 
pansion nearly the same as the steel shaft upon 
which it is mounted. Close-fitting, steel-backed, 
bronze bushings are used at this location, which 
omits the necessity of cast-iron oil sealing rings. 
These castings are machined all over, removing 
0.030—0.045 in. for rough cuts and 0.015-0.020 in. 
for finish cuts. Weight of these two castings is de- 
creased 38% during machining. This can be com- 
pared to the 54% weight decrease of the sand-cast 
high-clutch drum during machining. The premium 
price paid for the shell molded castings is more 
than offset by the savings in machining. 

The stator crank holes are drilled and reamed to 
a tolerance of 0.002 in. and their centerline is on 
the parting line of the two carrier sections. A close 
hole tolerance is required to minimize oil leakage 
past the crank bearings and the centerline parting 
permits the usage of a crank and blade sub-assem- 
bly. 

Five flat head clutch recess machine screws are 
used to fasten the two carrier sections together. 
These screws are made of SAE 1010 or 1020 steel so 
that the clutch recess can be cold-formed. Trouble 
was encountered with production power wrenches 
turning in the recess, when a torque of 10 ft-lb was 
applied to this 44-20 screw. This difficulty was over- 
come by carburizing, hardening, and drawing this 
steel to increase its strength and to retain sufficient 
ductility. 

The stator piston or crank actuator is a sintered 
powdered iron part. Labyrinth grooves are ma- 
chined on the ID to provide oil sealing, and a groove 
is turned on the OD to accommodate a cast iron seal 
ring. The weight decrease of this part during ma- 
chining amounts to only 23%. 

The outer ring or shroud is a sheet metal stamp- 
ing. First, a cup is formed from which the bottom 
and draw flange is trimmed off, leaving a cylinder 
of seamless tubing. The cylinder is then fit over a 
plug and pressed axially between form controlling 
dies. This causes the center section to first bulge 
out, and then get squeezed together forming a very 
rigid “T’’ section. The holes which accommodate 
the outer ends of the cranks are pierced in a radial 
outward direction so that a smooth surface will be 
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retained on the ID for the stator blade to seat 
against. No machining is done on this part. A die 
casting was initially considered for this part until 
a cost analysis showed it to be approximately three 
times as expensive. 

The stator blade crank is made from close dia- 
meter tolerance SAE 1018 cold drawn wire of 0.1540 
0.1550 in. diameter. This wire is fed in to a stop 
in a four slide machine. One slide forms the crank- 
throw, another squeezes the crank to reduce its 
thickness, and the part is cut off by the fourth slide 
A section of the OD which presses into the stator 
blade, is serrated by cold rolling between knurling 
dies so that it will lock the crank into the blade 
against radial and axial movement. These knurled 
serrations must be parallel to the centerline of the 
part so that a uniform positioning of the crank to 
the blade can be maintained. Any error from zero 
lead will cause the crank to twist as it is pressed in- 
to place. If it is restrained from twisting, the ser- 
rations will shear metal from the hole in the blade, 
The part is then heat-treated to increase its strength 
and wear resistance. 

Several types of blades, including sintered pow 
dered iron, die cast, steel stamped, and extruded 
aluminum were considered. They all had their 
shortcomings in cost, durability, lack of uniformity, 
and performance characteristics. A smooth sur- 
face, free of irregularities, such as parting line flash, 
a thin trailing end, and practically no variation 
from part to part were required. A hot aluminum 
extrusion, cold drawn to maintain uniformity, filled 
the requirements the best. The cross section of this 
extrusion is being maintained within 0.002 in. of 
the exact contour shown on the drawing The 
drawing is dimensioned in this manner so that 
tolerances from the tangent radius and chord di 
mensions cannot be accumulated. 

The stator blades are cut from these hot ex- 
truded-cold drawn bars. The ends are broached to 
form a small thrust area and to a length of 1.061 to 
0.001 in. The crank hole is drilled and reamed. This 
was the most difficult operation in making this part 
Twenty blades are used per transmission. That's 
63,000 parts per day. (Complete paper on which this 
abridgment is based is available from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 








Effectiveness, not performance, 


is the goal of aircraft designers 


They keep costs down by... 


HE big problem today is not how to design the 
Bees possible aircraft, but what kind of an air 
craft should we design to accomplish a specific pur- 
pose. This requires an operations study of both 
technical and economic factor 

For military aircraft the goal is maximum combat 
effectiveness for the least cost: for civil aircraft the 
goal is more profit per investment dollar. In choos 


ing the “mest appropriate’ rather than the “best 
performing” aircraft from many possible design 
both the military and commercial airlines can use 


‘iimilar operations research techniques 


Military — More Bang Per Buck 


Suppose our over-all military objective is to be 
able to bomb certain enemy targets such as indus- 
trial centers. We must design an airplane that can 
do the most damage at the least cost to us, or as 
Lockheed puts it: more bang per buck 

Of course, this presupposes that the over-all mili- 
tary objective is a sound one. Perhaps the destruc- 
tion of enemy industry will not be a deciding factor 
in winning a war. If so, then a perfectly designed 


TRIBUTION 


TARGET 








Top) Distance of enemy targets from our air bases is plotted 
Bottom) Four dif 
range characteristics 


Fig. | 
Approximately 30% are located 1000 miles away 


ferent airplanes have different payload-combat 
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today. 


esigning for 


bomber will not be a deciding factor. For a parallel 
example, we could now design a better torpedo- 
bomber than we had in World War II. But we do 
not consider torpedo-bombing an important mission 
anymore. Therefore, it would be a waste of time 
and money to build the best torpedo-bomber 
But assumjng that the industry-bombing objective 
is correct, we can start our operations analysis 
First we consult a map and locate the targets of 
interest, as well as the air bases from which we ex- 
pect to operate We can now plot the target 
distribution as a function of the distances from the 
air bases, as shown at the top of Fig. 1. In this arbi- 
trary example 30% of the targets which we wish 
to hit are located 1000 miles, and 15% of the targets 
1250 miles, from our air bases. To accomplish our 
mission we can choose from many different types 
of aircraft. Let us simplify the problem and deter- 
mine the best airplane from four arbitrarily selected 
planes. They are all different from each other in 
speed and range, but for this example we assume 
that all airplanes have the same payload space limit. 
The four airplanes under consideration have the 
payload-combat range characteristics as shown at 
the bottom of Fig. 1. It is assumed that airplanes 
A and B have one common take-off weight, labelled 
lighter’; and airplanes C and D have another com- 
mon take-off weight, labelled ‘heavier Further- 
more, it is assumed that airplanes A and C have 
identical speeds, labelled “faster,” and B and D have 
a different set of identical speeds, labelled “slower.” 
A reasonable simplification for this illustrative prob- 


lem is to consider the cost of the entire operation 
proportional to airplane take-off weights (Fig. 2 
top) 


Let us examine the load-carrying abilities of these 
four airplanes on the basis of their range, payload, 
and characteristics, but ignoring for the 
moment target distribution and combat attrition 
The lower diagram of Fig. 2 shows the number of 
weapons carried per unit cost (N/C) as a function 
of combat radius. It is indicated, for instance, that 
attacking forces equipped with airplane C can carry 
400 weapons per unit cost to a target located 1500 
miles from air bases. 

It is now necessary to combine these load-carrying 
abilities with the geographic requirements—that 
is, the target distribution, T, as a function of dis- 
tances from air bases. The target distribution fac- 


cost 
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R. P. Buschmann, 


A Specific Mission 


tor, T, is essentially a weight factor for the weapons 
carried per unit cost. The larger that T is for a cer 
tain distance, the more important it is to have a 
high (N/C) for this same distance. The curves re 
ulting from the products of T.(N/C) are shown 
in Fig. 3. Also given in this graph are the integra 
tions of these curves. Airplane B is better than air 
plane A by approximately 20% and better than ai! 
planes C and D by approximately 40% 

These relative standings are indicated by the set 
of bars on the left hand side of Fig. 4. Let us now 
uppose that combat attrition decreases with in 
crease in airplane speed We assume 
higher speed airplanes (A and C) have a probability 
of being shot down by the enemy of 5% per sortie 
and the slower airplanes of 8% per sortie. This 


means that the faster airplanes will fly an average 
of 20 sorties and the slower airplanes an average 
The airplane 


of 12.5 sorties during their combat life 
costs must then be amortized over these respective 
live Stating it differently, the integrations of 
T .-(N/C) must be multiplied by the respective kill 
probabilities. These results are shown as the set of 
bars at the right of Figure 4. It is shown here that 
airplane A is the best of the four airplanes consid 
ered on the basis of weapons delivered per unit cost 
target distribution, and combat attrition 

This example has been quite limited. Only a few 
of the parameters which enter into an aircraft sy 
tems analysis have been included. We should con 
ider many additional parameters: different type 
of powerplants, altitudes of operations, various size 
of maximum payloads, non-combat attrition of air 
airplane sortie rates, weapons destructive 
probabilities, airplant abort proba 

defense effort, effect of enemy 
attacks on our own bases, base costs, various other 
base locations, and numerous other factor All 
these parameters must be combined into one analy 
tical expression and reliable quantitative data must 
be obtained for each of these parameters 

It may be that an operations research study 
want to keep one or two paramete! uch as 
ability to destroy our airplane bases, or enemy de 
fensive capability-—as variable 
end, resulting in two or four recommendations on 
the characteristics of the aircraft system Thi 

advisable to give the military planner a feel fo! 
the importance of specific parameter It also give 


planes 
ne and hit 
bilitie enemy 


will 


enemy 
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that the 


right through to the 


him an opportunity to apply his judgment or knowl 
edge of additional intelligence information obtained 
after completion of a study 


Commercial — More Dollars per Dollar 


Military operations research also 
be used to advantage in the commercial airplane 
field Usually commercial planes that have the 


lowest direct operating costs are selected fo! 


techniques can 


opera 
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sidered proportional to airplane take 


entire operation is con 
Bottom’ Number of 
weapons that can be carried per unit cost is plotted as a tunction of 


combat radius 
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STANCE 
Combining load-carrying ability with the target distribution 
A by about 20% and 


‘ROw ain Haut 
Fig. 3 
shows that airplane B is better than airplane 
better than airplanes C and D by about 40° 
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Fig. 4 
Right 
then airplane A is the 
liwered per unit cost 
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Assuming that combat attrition decreases with airplane speed 


results of Fig. 3 are expressed as a bar 
best of the four on the 


target distribution 
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the profit index curve shown as a heavy line 


32 


tion Actually direct operating costs should be 
considered as only one of the factors in a transport 
ystems analysi 

Fig. 5 shows direct operating costs (lower solid 
line) of a family of turboprop airplanes, all having 


the same range and payload but each designed for 


1 different speed. Using direct cost as the measure 
if effectiveness we would conclude that an airplane 
hould be designed with a speed of 300 mph. How 
ever, let us consider the effect of one additional 
parameter: indirect cost. Lockheed studies deter- 
mined that indirect costs vary approximately a 


shown by the dashed line. The total operating cost 


is the sum of the direct and indirect cost These 
costs are shown as the upper solid line indicating 
that the airplane should be designed for a cruise 
peed of approximately 340 mph, if we wish to 


achieve minimum total operating costs 

This, however, should still not be considered as 
the final answer. Let us assume that the airlines 
charge a passenger at a rate of 6.5¢ per mile. Then 
the profit index at 340 mph is 2.4¢ per seat mile 
if the airplane is filled to capacity (100% load fac- 
tor), and 0.8¢ per mile for a 75% load factor 
The profit indexes for various load factors are shown 
in the lower diagram of Fig. 6 as a function of air 
plane speed 

We should also consider passenger appeal. If the 
airline charges a constant 6.5¢ per seat-mile then 
passengers will prefer to fly the faster airplanes, 
permitting the faster airplanes to operate at higher 
load factor For this analysis an average load fac 


seat 


tor curve versus airplane speed, is shown in the 
upper diagram of Fig. 6 Combining load factor 
and cost index curves we arrive at a profit index 


curve shown as the heavy line in the lower diagram 
The resulting optimum speed is 400 mph. This 
speed is 100 mph higher than would have been 
selected on the basis of direct operating cost (Fig. 7) 
and the potential profit for airplanes designed for 
400 mph is twice that of airplanes designed for 300 
mph. Consideration such as this will play an impor- 
tant role in the decision whether to build turboprop 
airplanes or the faster turbojet airplane (Paper 
on which this abridgement is based is available in 


full in multilith form from SAE Special Publications 
Price 35¢ 


Department to members, 60¢ to non 


members.) 
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Diesel 


Injection 
Via 


| mM proved American Bosch (PDA) Diesel Fuel Injection Pump 


istributor-Type Pump 


American Bosch introduces low-cost, small-sized, 
distributor-type pump suitable for high-speed engines. 
Simplicity of design and flexibility in 


application are features of a new version of an old idea. 


S. E. Miller and T. D. Hess 





SE of a distributor-type pump for diesel fuel in The basic characteristics of the modern fuel pump 
jection has been limited in the past both by high are 
cost and by lack of suitable building materials Plungers accelerate before the beginning of 
Also, old-style pumps were applicable only to low injection 
speed engines. Now American Bosch has overcome 2. Injection begins by closing a by-pass port 
these difficulties with a new-model pump which 3. Injection ends by uncovering a spill port 


features a 
The American Bosch double-plunger (PDA) pump 


@ Spill metering retains these characteristics. It is designed to fit 
@ A fuel excess of 100%, for starting the small, high-speed engine 
Fig. 1 shows the pump cross-section. Some of the 
governor parts and the supply pump have been 
omitted in order to show the metering process more 
clearly 
@ A screw-in nozzle holder. In Fig. 1 the entire pump Is filled with diesel fuel 
@ Adaptability to four-, six-, or eight-cylinder This has been delivered from the final stage filter 
engines at a pressure of 5 to 10 psi. It lubricates all moving 


@ A torque-controlled governor 
@ Choice of manual, fixed, or automatic timing 
@ Choice of flange, base, or shank mounting 
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Fig 4—Cross-section of new PDA pump. middle of injection stroke 
Cross-section of new PDA pump. beginning of filling stroke 


Fig 2--Cross section of new PDA pump. spill at beginning of injection 
stroke 


Fig. 5—Close-up of control-sleeve and shaft metering slots. Spill ts 
about to occur 


Fig. 3-—-Close-up of control-sleeve and shaft metering slots. round 


hole is in stationary sleeve whereas the two slots are in the rotating 


shaft In above diagram. the larger slot has reached port closing and 


imjection has just begun Fig. 6 


Cross-section of new PDA pump: spill at end of injection stroke 
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parts in the pump before being burned in the engine 

A rotor shaft comprised of a metering section (A), 
a pumping (B), and a distributing section 
(C), rotates within a distributing head (D). Fitted 
to the metering section of the shaft is a control 
leeve (E), which controls the metering and injec 
tion timing of the pump. The plungers (F), with 
their shoes and rollers turning with the rotor shaft, 
are forced into reciprocating motion by a symmetri 
cal internal cam (H) 


section 


Spill Metering 

In Fig. 1, the plungers are starting to move apart 
at the veginning of the filling stroke. Since the fill 
ports are open the entire time of the filling stroke 

gravity head of a few inches of fuel is usually 
enough pressure to assure complete filling 

When the plungers reach the end of the 
troke the fill ports close. As the shaft rotates 
ther, the plungers start moving toward 
to begin the injection stroke 

At this point in the cycle (Fig. 2) a roto-metering 
Jot aligned with a sleeve port allows the fuel to 
pill back into the sump. Fig. 3 shows a close-up of 
the control sleeve and metering-slot arrangement 

Because of the angles of the shaft slot the 
amount of fuel injected will be reduced, if the sleeve 
is moved to the right along its axis, or increased if 
the moved to the left Movements of the 
leeve, therefore, control the amount of fuel in 
jected. In addition, if the sleeve is rotated in eithe: 
direction, a change in injection timing occurs with 
out changing the metered quantity of fuel 

Fig. 4 illustrates the injection portion of the cycle 
The fuel is distributed under pressure through one 
of the outlet tubing connection 

Fig. 5 shows the shaft-spill slot just being aligned 
with a sleeve port to allow spill to occur and end the 
injection 

Fig. 6 illustrates the end-of-injection spill 

Note that the pump is filled from a sump next to 
the distributing section of the shaft. Spill occur 
in the governor portion of the shaft housing at the 
metering section of the shaft. Thus, the spilling of 
the fuel appreciably disturb the filling 
operation 


filling 
fur 
each other 


leeve is 


cannot 


Fuel Excess of 100%, For Starting 
the control 


Fig. 7 haft metering 
lots in position for engine starting Remembe! 
that if the metering sleeve is turned the pumping 
time will vary, since the port-closing and port-open 
ing slots on the rotor shaft are at an angle with 
each other Note that the port-opening slot i 
horter than the port-closing slot 

Now if the sleeve is moved beyond full load to the 
position shown in Fig. 7, port closing will occur a 
before. As the shaft rotates, however, the shorter 
port-opening slot will not align with the sleeve port 
Therefore no end spill will occur and the pump will 
continue the injection until the end of the plunge: 
troke. Pressure will be relieved at the end of thi 
troke by the opening of the fill port Excess fuel 
for starting is provided, therefore, simply by moving 
the sleeve to a point beyond full load 

The automatic control mechanism for excess fuel 
(described in the Torque-Controlled Governor se« 
tion) is set to operate only in the speed range from 
0 to 500 rpm 


show sleeve and 
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imple ball-and-single-cone 
In this design the governor 
the metering sleeve 


linkages exist be 


The governor is a 
ype as shown in Fig. 8 
cone is carried directly on 
Thus, no awkward connecting 
tween the governing and metering elements 

The governor cannot operate at speeds below 500 
rpm. Above 500 rpm the governor is driven from the 
pump drive shaft through splined members (A) 
They in turn drive the ball cage through a shock 
absorbing member (B) This member absorbs en 
rine vibration 

Pushed by the 


ball cag ix ball (C 


Fig 7—Close-up of control-sleeve and shaft metering slots; fuel ex 


cess of 100% for starting 


Fig. 8 


Torque controlled governor 





—_— 


8 
4 


f 


Injection timing and fuel supply 


and the cone (E), 


against the thrust-bearing (D) 
forcing the cone and the metering sleeve (cone and 
sleeve are one piece) to the right as the speed in 
The fulcrum lever (F) cooperates with the 
a slot (H) 


creases 
sleeve by means of a pin (G) confined by 
in the sleeve 
carries the governor tension spring (K) which con 
with the manual operating shaft (J) 

governor is shown in the idling 


nect 


The position 


Note that the tension spring is pushing against the 


The high-speed-stop screw adjust 
of the idle screw 


(L) 
located to the right 


idle screw 
ment (M) is 


The full-load fuel-adjustment screw (N) carries the 


36 


The outward end of the fulcrum lever 


10—Fuei supply pump 


Fig. 11—Fuel system for PDA injection pump 


Fig. 12—-Shank-mounted PDA pump 


stop (P) used for torque control. The screw 
also carries the spring capsule (R). This provide: 
automatically 100% excess fuel for starting when 
the manual operating shaft is in full-speed position 


resilient 


Either Manual, Fixed, or Automatic Timing 


We have seen how an axial movement of the sleeve 
meters the fuel. Also, we have noted how turning 
the sleeve changes the injection timing without dis 
turbing the metering operation 

In order to have fixed timing, a pin (A) is in 
‘stalled (Fig. 9) which prevents the sleeve from 
turning. If an adjustable pin is used (also Fig. 9), 
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the timing may be manually adjusted through a 
total range of 5 cam deg 

Automatic timing is also illustrated in Fig. 9. Air 
in the engine intake manifold is allowed to flow 
through a small venturi. The venturi is connected 
to a diaphragm which is linked to the injection tim 
ing lever and the movable pin. A small pressure 
drop will turn the sleeve since the turning force re 
quired is only the frictional force of the sleeve o1 
the rotating shaft 

At high speeds, engine performance is improved 
if the injection timing is advanced automatically a 
a function of speed 


Fuel Supply Pump and System 


The fuel supply pump (B, Fig. 9) is mounted on 
the drive shaft in the forward end of the injection 
pump housing. The supply pump consists of a sim 
ple flexible-vane impeller surrounded by an eccen 
tric bore, and is reversible and self-regulating. An 
enlarged view of the supply pump is shown in 
Fig. 10 

Fig. 11 shows a typical fuel system for the PDA 
injection pump. Note that the pump is continually 
vented to the top of the fuel tank through a small 


Radioisotopes... 


are a natural’ for the measurement of wearing parts. 
solved with minimum facilities and personnel. 


future. 


ADIOISOTOPES can be used to tag a system which 

requires study. Mechanical parts can be tagged 
and then located by radiation measurements when 
visual observation is impossible. Other systems can 
be tagged to permit the tracing of minute quantitie 
of material, or the tracking of a particular chemical 
element through complex chemical processes. Typi 
cal uses in the automotive field are the measurement 
of piston ring rotation, air flow, head gasket coolant 
leaks, and oil mixing 

Some work has been done 
measurement Although increased precision of 
measurement appeared possible, the processes tried 
for isotope measurement could not compete in sim 
plicity 

Among other application 


with filter efficiency 


may be mentioned 

@ Successful measurement of blast furnace reten 
tion of directly-fed, powdered iron ore concentrate 
In this instance, about 3 lb of the test material wa 
followed as it became mixed with hundreds of ton 
of foreign material 


@ Measurement of the metal thickne betwee) 


drilled hole and the outside of a c: 


@ Study of operation of 
clinking iron oxide powders by 


the 
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non-return valve This type of system is populat 
it prolongs filter life: The only fuel passing 
through the filters is the fuel delivered to the noz 


zles plus the small bleed flow 


because 


Either Flange, Base, Or Shank Mounting 


rhe PDA pump may be flange mounted in the 
manner of the multi-element APE pump, or it may 
be shank mounted in the manner of an ignition dis 
tributor. The shank mount can be equipped with 
adapter flanges. Then the pump may be switched 
among flange, base, or barrel mountings already in 
use 

Fig. 12 
view at 


the shank 
the left shows the 


show mounted pump. The 
conventional nozzle 
holder arrangement with its leak-off connections 
The view at the right shows a new-type screw-in 
holder making use of an outwardly opening nozzle 
Which requires no leak-off? Use of the screw-in 
holder greatly reduces the cost of the injection 
system 

American Bosch recommends their PDA pump for 
applications requiring up to 130 cu mm of fuel per 
stroke. Speed limitations of the pump are well 
above the needs of existing engine: 


Problems can often be 


Varied applications indicate bright 


A. M. Smith, 


urement of oll con 
engines during test Thi 
tivatior 


@® Direct mea 
motive 
Inder 


imption of auto 
application 1 


inve 


Application of isotopes is Ie than 10 years old 
next the useful range will be much 
defined. Future developments will probably 
following 


In the decade 
better 


include the 


1. Radioactive will unit 


where economy and portability 


ource replace X-ray 


are important 
2. New radia 
ion effect on 


Will be developed for 
materials and gase 


application 
tructural 


urements of 
will progre a 
pread 


3. Radioactive 
of material in mixture 
radioactive technique 


+. Technique hould come general use fo! 
following tagged materials radioactively through in 
dustrial processes or locating the position of hidden 
machinery part 


mea trace quantitie 
the Knowl 


edve of 


Into 


and Automotive Measure 
ment was presented at SAE Golden Anniversary 
Summer Meeting, Atlantic City, June 14, 1955. It is 
available in full in multilith form from SAE Special 
Publications Department Price: 35¢ to member 

60e to nonmembers.) 


(Paper tadioactivity 





Memo to Manufacturing Men: 


How to Make Production 


youre a manufacturing mal rasn 
tne roblin of your nightmare 
looking 


and Valles 


program 
More than 
to production planning 


and slow 


before you'll be 
vel out the pe iK 
of the mal 


purt 
ifacturh program cycle 
ww that effective productior 
‘ ‘ 


PTOW Ou Ol 


And 


development 


o! iany fact 


Behind the Facts... 


in this article is the collective experi 
ence of the 8-man panel, out of whose ses 
sion grew the report. These men, who 
threw light on ‘Taking the Guesswork Out 
of Production Planning’ at Milwaukee in 
September 1954 are: 


Leader: 


L. W. Perkins, 


4 ' 


Secretary: R. J]. Hohenfeldt, 
Panel Members: 
Ben Bugbee 


John Martin, 


Luther Schmidt, 


’ 


R. F. Luckes, 


Del Hansen 


H. C. Taylor, 


It will 


much 


products are going to be sold, how 
chedule To 


want 


how wnat 
and anticipated 
you'll also 


both 


forecast 
iles figures for the 
timated 
ale forecast 1s y pringboard for work- 
chedule al aw material 


equired 


round out the 


pacKkag 


past fise: ictual 


hop 


the plat tooling need 
ill look 


production 


prod 


want to know pretty quickly about 
Ww materials so you can provide 
enough lead time for getting them into the 
You're going to work closely with engineering to be 
ure that all product changes have been considered 
and that there a firm fix on the design You'll 
want to make sure that all changes are 
made in your shop as well as the subcontractor 
plant And you will give your supplier 
enough lead time to produce component part 
Management will probably expect you to produce 
more this year than last on the same tools. So it’s 
to reflect that in your fabrication schedule 
‘ase you've had recent layoff in the plant, you'll 
it to think about availability of additional labor 
and the time to train new employee 
Even though you seldom achieve the 
constant level of production, you can iron out 
of the uncertaintie That's by building nonchang 
ing component part purchase 
When sale orde! 
reduce your lead time 
your planning job 
forecast to reflect un 


tead of merely 


plant 


tooling 


want to 


itopla of a 
ome 
dhead of concrete 
orde! comes in with a definite 
you can 
You'll make 
t the sale types) to 
Dollar 


particularly in 


De old, in dollar volume 


tell you little about quantitic 
multi-product operation 
If you're wise 
of precious lead time You'll trim you! 
of cumbersome records which were probably in 
your plant during the time of tremendou 


t 


work rob you 
ope ration 


you won let papel 
vozue 


back 


watchful e} 
inventory levels of 
department 


‘hances are that you keep an ever 


inventorie You'll work out 
part with th 

help. The design 
will wear out and the ratio of 
of the product in the 


ervice le engineering 
you what part 
parts to the 


You proba 


. ' 
will tell 


these 


engineer 


population 
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capital. Set them 


to prod ice 


Inventory 
obsolescence 
i given period. If 


of the inventory dollar volume. It 
watch closely 
probably use 
gorizing 
value versu 


cover 


Vvaluatio! 


Experience ha 
j invite disruption of 


One 
tory on 
the prime manufacturer on 
One 

proce 
One 

hand 


etting up 
recognize 


actor a 


Oul ervice ) 
direct prod 
ir producti 

establishh 

mootning ment pe 

money and 


Know it costs the company 


you discharge in employee and 
replacement 
that setting inv 


too high ip the com 


them 
too low an you jeopardize 
tome! 


producti 


with it cu 
rezulal 


position 

to break Into a 
ervice part 

aren t 

You take a 


your only consideration in setting 
hard look at storage facili- 
deterioration, and dollar turnover 
your Situation 1S an average 
tock represents 75% 
this 20% that 
to avoid dollar losse 
the “A-B-C” method of 
inventory to give you a quick picture of 
quantity of inventory on hand 
expensive item B” the 
luded 


of the inventory in 


cate 


the most 
the least expensive.) Ine 
deterioration 


and “‘C 
are the cost to store 
cence 

probably taught you that on 
production line ] 
ippliers too little lead time You prob 
thumb for figuring 


omething 


worked out a rule of 
commitment which goe 


production invet 


hipment to 


month finished 
hand available for 
reque 
material 


month inventory of 


month supply of raw material o1 


chedule 


and sub 


altering production 
obligation to supplier 
to your own plant 


and 
You! 
well a 


1955 


like 


rr) KRhOW LiLAariZze Oul 


iOop ftorem productiol 
breakdow! 

On 
itment 
to the 


hop 
Vhich job 


1 brine 


hop hould be 


pack to make Vay or the 


per 
priority job. You 
it helpful issign priority num 
bers t ill job hop 

If you head up a large enough manufacturing op 


found it wise to assign a produc 


eration, you have 
tion scheduler in each shop department o1 
department He establishe production 
a departmental level and relieves the 
rhe inder direct 
production control ipervisor 


eries of 


related 
chedules on 
foreman of paperwork chedule i 
upervision of you! 
It best for overall integration 

cheduler, if you have one, generally 
which must bt 


You! ive 


the foreman three or 
dled. He'll allow the 
ule to take fullest advantage of hi 
manpowe! You'll 
much flexibility as possible 
where it But you'll rely on the 


cheduler to see that the ehedule | 


four job han 
foreman t gule the 


machine ind 


ched 


Want to give your foreman a 


to apply control only 


needed production 


maintained 


and met 


Vv . 
rou ilKé mo Man Manage 


ifacturing 
re casting an e' compute! 
chedulin Your 
ibility of 

2 ? 


people B YOu 


your Knotty problem 


by the po retting answe! 
With fewer 
have to weigh the 
chine Current 
help may show 


your operation 


know also that yo 


economics before you buy a ma 


price and availability of clerical 


the machine to be Loo expensive for 
You Know that digital 


tems are not a panacea 


compute! 
and punen card You'll 
them carefully 

(The report on which thi 
able in full in multilith form 
of the other panel sessions of the 
Production Forum. Thi 
be obtained from SAE Special Publicatioi 
Price: $1.50 to members, $3.00 to 


before you install them 
article j ased | 
together with report 
1954 SAE ‘ 


publication 


vestigate 


ill 


ment ionmem 


per 





Robert D. Roche, 


SURFACE WINDS 
OF THE NORTHERN HEMISPHERE 


SURFACE WINDS 


The Jet Stream: 


OSCILLATIONS OF THE JET 
STREAM 


TYPICAL SEQUENCE OF JET STREAM CHANGE 
(AFTER BAMIAS 
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HIGH-ALTITUDE WINDS 


HIGH-ALTITUDE WINDS, JET STREAM MEANDERS 


Sky-High Overdrive 


40 40 0 


i ) 
visa \ | » 100 
A | » 
> | \ i 


VERTICAL CROSS-SECTION 


Y-v—4 
TROPOPAYs¢ 


WEIGHT — 1000 FEET 


MSL 


APPROTIMATE WEICHT - 
1000 FEET 


STREAM ITSELF IS THIN 
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INTENSITY VARIES WEATHER MAP 


What the Jet Stream Means to the Airlines 


HE jet stream can serve as wind aid to increase tern fiying It is now often called least time 
range or decrease flight time. There are combined track” navigating, and simply establishes the track 
technique involving meteorology and navigation that has maximum wind aid over a route 
Which permit computation of minimal flight path This type of operation is not to be confused with 
his involves a moving and changing wind system imple tail winds on an east-bound flight at high al 
over a spherical earth. This is not new-—-you may titude Jet stream operations” entail high-powered 
be familiar with it under the name of “pressure pat meterological advice during the pre-flight stage 





-tomdoeg Pe oe o ; er 
on. 
A ZZ 
JS al rf 
oe 
he 
LEAST. TIME TRACKS SAVINGS ARE STRIKING 
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and capabilities of air crews to locate accurately the 
jet core during the airborne period. Obviously, the 
usefulness of the jet stream is limited at time 
it will not be within the desired area or be 
weak to justify a deviation from great-circle track 

or possibly be too high aircraft power 
limited ceiling 

For aircraft with reciprocating engines, air speed 
of 200-300 mph, and altitude limits near 30,000 ft, 
the jet stream is of real significance, for its speed 
frequently 50-100 of the aircraft peed. For 
example, over Japan and the western Pacific, in 
winter month winds are greater than 100 Knot 
about 60% of the time at 30,000 ft 

With turbine-engine aircraft, the effect of the jet 
tream wind aid is not as large, since the speed 1 
only 25-50% of the aircraft speed. But it is every bit 
is Significant to the flight. For, as a matter of fact 
the jet aircraft not only has the capability of reach 
ing the altitude of the jet stream core it further 


u 
l too 


above the 


What the Jet Stream 


is required to cruise at the 
the jet stream center is most often found, 30,000 
46,000 feet. Accurate knowledge of these jet stream 
winds is vital then, even if the flight i eekineg 
wind aid 
Even more 
craft are 


ame altitude at which 


not 


military alr 
bombe! 


than commercial aircraft 
concerned with jet tream A 


t trategic misslon 


tea 


plo 
In range 
But hi 


and rendevou 


may be more intere 
extension rather than least-time flight 
problems of navigation, fuel umption 
times are very much more critical 
than any commercial operational problem Fven 
for example, on his bombing run, unknown wind 
peed or a zone of marked temperature gradient, o1 
a patch of clear-alr an ruin the mission 
All of these are common of the high trop 
ospheric jet stream 
That’s why both the 
ind the Navy AROWA 
in jet stream research 


ona 


Con 


turbulence c 
attribute 


Weather 
taken 


Service 


the lead 


USAF All 
Project have 


Means to the Airframe Designer 


encounter the jet stream—-whether they seek it o1 

and experience the clear-air turbulence asso 
with its periphery Maximum acceleration 
forces are seldom more than 0.5g. But the resulting 
forces are significant the pilot can’t see 
the clear-air turbulence and therefore penetrates it 
at high-speed cruise 

One set of data indicate th: 


pooch operating at high altitudes are going to 


not 
ciated 


because 


it approximately 





Discussion 


Yr 


the fatigue lif of an 
ndicated ideration 
of im load fail 

with current information 
ind operating practice 

Jet stream experience is very limited, but for the 
la of airplane that stands to gain by riding the 
et stream, gust ource about 


from all contribute 
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high 
Do jet 


turbulence 
tream 


of the occurrences of clear-all 
altitudes were in the vicinity of jet 
tream effect are ignificant 
though they are not so frequently encountered not 
( evere as lower-altitude turbulence 
Designe! of high-altitude high 
Will to take ideration the 


fect of repeated encounter With thi 


phenomena, even 


tircraft 


fatigue ef 


peed 


need Into con 
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( tne remall 
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irrent 
Ol alway 


rougn 


ly when it ald 


time in turbulence 
about 10 to 20° o1 
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Rubber’s Tendency to Crack 


HE tendency of a given rubber to crack varies from ing; the clamped ends don’t count. ASTM D 1171 


locale to locale, from time to time, and even from ets forth a visual, 0-3 rating scale with 0 for no 
northern exposure to southern exposure at the same cracking and 3 for severe cracking 
pot To study geographical variations in degree of 


Rubber samples from the same lot cracked more’ cracking, a batch of a typical rubber was mixed and 
in Chicago, Ill. and Birmingham, Mich. than they extruded in weatherstrip form All strips were 


did in Clearwater, Fla. and San Diego, Cal. Sum cured in a heater at the same time, then cut into 
mers were more severe on rubber than winters in 10-in. lengths, packed in cardboard cartons, and 
ome area le evere in another area hipped to five exposure sites: Chicago, Clearwater, 
It's possible that these variations are explainable East Weymouth, Mass., San Diego, and Birmingham 
by fluctuations in the ozone content of the atmo Mich (These locations were Known to encourage 
phere But ozone concentration doesn’t seem to cracking.) 
account for another effect observed in samples ex Since all samples were mixed and cured simul 
posed at Shapleigh, Me. and Chicago: They fre taneously, the only variables were (1) geographical 
quently cracked more on the north side than on the locations, which might entail variations In ozone 
outh side concentration, and (2) aging of the strip 
In all these case the samples were 10-in. length First strips were set out in April 1952 for 30 day 
looped and fastened lanyard-style around a 2-in of exposure. Every 7 to 10 days thereafter over the 


OD wooden mandrel with midpoints 45 deg up from next 17 months, samples were examined for crack 
the horizontal as prescribed in ASTM D 1171 (The ing and additional samples were set out. Each sam 
American Society for Testing Material rentative ple, after its 30 days of exposure, was rated on the 
Method of Test for Weather Resistance Exposure) 0-3 scale 

Only the center 5 in. of the strip is rated for crack At the end of the 17 months, ove: 50 specimen 


MICHIGAN MASSACHUSETTS FLORIDA 





CHROME RETARDS CRACKING-!In three locations, rubber samples were ex- 
posed with and without chromium-plated bands '/4-in. wide running around the 
test specimen. In each locality, there was definite reduction in degree of crack- 
ing when the chromium-plated band was used. These results confirmed obser- 
vations that chromium-plated trim around a windshield or backlight gasket re 
tards cracking 
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Herbert A. Winkelmann, 


ls Unpredictable 


Table 1—Average Ratings of Exposed Rubber Samples 


East 


Weymouth 
Period Samples tt Fla ities. 


San Diego Birmingham 


Exposure No. of Chicago Clearwater 
Calit Mich 


ASTM D.1171—Average Rating After 30 Days 


2 


April through 0.73 
Aug. 1952 

Sept. 1952 2 0.53 
through 
March 1953 

Apri! through 
Aug. 1953 


had been exposed in each location. Here’s how the Table 2—Results of Chicago Exposure Versus Ozone 
ratings averaged for the five locations Chamber Exposure 


Location verage Rating Ozone Ozone Chicago 
: F Ave ” / Rating Chamber | Chamber 2 th 
Chicago 1.64 
Clearwater 0.89 
East Weymouth 1.38 413 449 439 
’. 99 70 115 
San Diego 1.07 mad 161 147 
¥ ses s C 2 22i ) i 
Birmingham (Mich.) 1.94 311 370 349 


Number of Samples at Each Rating 


’ 7 e 050 050 Od¢ 
Chicago and Birmingham (Mich.) showed much Total 105 105 1050 


more cracking than did Clearwater and San Diego Ozone Chamber: 70 hr at 100 F, 25 parts ozone pe 
More surprising, variations of the same magnitude 100,000,000 parts of ai: 
appeared from year to year and season to season at 'Chicago: 30-day periods from November 1952 through 
given locations. Table 1 shows this seasonal varia May 1954 
tion for all five sites. Cracking was more severe in 
the summer of 1953 in Chicago, Clearwater, and 
3irmingham than it was in the summer of 1952 
Yet in San Diego, samples cracked more in the sum 
mer of 1952 than in the summer of 1953 vestigators have shown that stressed rubber crack 
There was more cracking during the summer of on exposure to certain free radicals resulting from 
1952 and 1953 than during the intervening winte! the photolysis of volatile peroxides, in the presence 
except at Birmingham of nitrogen. These radicals include tertiary butoxy 
Presumably the cracking is due to ozone—-which phenyl, benzoyl, acetyl, and hydroxyl radical 
we Know does crack rubber and does vary in con Nitrogen peroxide functions as a catalyst 
centration from place to place and time to time Whatever effects these other substances have on 
We know, for example, that ozone concentration 1 cracking, ozone-chamber test results do, however 
high in certain California area (Where the ozone _ follow the general pattern of Chicago test result 
comes from is debatable. Some investigators attrib In two ozone chambers containing 25 parts of ozone 
ite it to the effect of sunlight on the large amounts per 100,000,000 parts of air, specimens were exposed 
of hydrocarbons and nitrogen oxides from combus on wooden mandrels for 70 hr at 100 F. Results on 
tion processe Others claim that these man-made 2100 samples exposed in the two chambers show the 
ources couldn’t account for more than mere trace ame trend as 1050 samples each exposed for a 30 
of ozone in the atmosphere They feel that the day period sometime between November 1952 and 
ozone originates in the stratosphere over the Pa May 1954 outdoors in Chicago Table 2 give the 
cific.) comparison on the three lot of 1050 ample each 


Ozone probably isn’t the only culprit either. In- The ozone chambers gave similar results although 
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This give 
aging can be e 


ruppe! 


they were in different laboratorie 
that, if equivalency with outdoor 
tablished, an accelerated laboratory test for 


hope 


Cracking can be worked out 

It easy to ee how variation chemical 
make-up of the atmosphere cause geographic and 
easonal variations in rubber tendency to crack 


But we have no 
of samples tend to crack 

rhi north outh 
howed up in result 
of 792 test 


ich explanation why north side 
than outh id¢e 
Variation in cracking 
of tests run in Maine A total 
ome standard test strips and 
commercial weatherstrip—were exposed neal 
the shore of Mousam Pond at Shapleigh, Maine 
Exposure May 31, 1953 and lasted 60 day 
Ihe mandrels on which the samples were mounted 
30 in. above the ground, with the axis running 
east-west. Ends of samples pointed downward, in 
tead of at the 45 deg angle ASTM D 1171 mention: 
Of the 792 samples, 41.4% showed more cracking 
north side than on the south Only 17.6% 


more 
tendency 


piece 


ore 


pegan 


Were 


on the 


howed more cracking on the south side (Of the 
remainder, 18.4% showed equal degree of cracking 
on the two sides and 22.6% showed no cracking.) 

The same trend was noted in subsequent Chicago 
exposure Of the sample howing more cracking 
on one side than on the other, two-third howed 
more on the northern side 

Examination of car on a confirmed 
results of north-south exposures on mandrel The 
cal tood in rows, the cars in one row facing north 
and those in the next facing south No matter 
which end of the car faced north, the tendency wa 


torage lot 


to show more rubber cracking on that end 
Another interesting though puzzling trend noted 
by Ford Motor Co. engineers is that chromium- 


plated trim around a windshield or backlight gasket 
retards cracking of the rubber strip 

(Paper on which this abridgment is based is avail 
able in full in multilith form from SAE Special Pub 
lications Department Price: 35¢ to members, 60¢ 
to nonmembers.) 


MORE CRACKS ON THE NORTH SIDE-I endency to crack on the northern ex- 
posure was about two and one-half times as great as on the southern exposure 
among 792 samples exposed at Shapleigh, Me., on the shores of Mousam Pond. 


Of those that cracked more on one side than on the other, 41.4 


NORTH 
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SOUTH 


cracked more 
on the north side; 17.6% 
cracked more on the south 
side (Of the others, 
18.4% showed equal de- 
grees of cracking on both 
north and south sides, and 
22.6% didn't crack.) 
Examples shown are 
commercial weatherstrip 
They were exposed 30 
in. above the ground 
around wooden mandrels 
mounted with their axis 
running east-west. That 
way, one side of sample 
faced north, the other 
faced south 

Only noticeable differ- 
ence in environment be- 
tween north and south 
exposures was pine and 
birch woods about 15 ft 
north of the samples 
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—On that depends 


the destiny of our age. 


by Brian G. Robbins, 


HE automotive engineer has benefited humanity 

by giving people power of movement for 
merce and recreation The industry has made a 
vital contribution to civilization by meeting the 
needs of the millions right the world 

It is most significant, however, that for approxi 
mately one-quarter of the life of the SAE, either the 
United States or Great Britain or both have 
engaged in war—an activity that has demanded 
wift development of all forms of land and air tran 
port 

We acknowledge 
chanical art, but we 
given to it 

Such thought passed through my mind thi 
Eastertide. I wa tanding with a farmer friend of 
mine on one of his hills overlooking Poole harbour 
in Dorset. He said to me 

Eisenhower, Churchill and Montgomery 
just where you tanding, a few day before 
D-Day They were watching the final practice 
down there in the bay, for the Normandy landing 

It made me realize that it was the urgency of such 

indertaking ll years ago now that wa re 

ponsible for tanks that flame-throw, vehicles that 
wade and swim and aircraft that carry atomic weap 


oO! 


com 


acrTro 


been 


made in our me 
urge that war ha 


the 


regret 


progre ) 
the 


tood 


are 


hould be marked by more 
ment of the 


I believe that birthday 
than mere celebration irely by asse 
past and dedication for the future 

It is helpful to have the goodwill of our friend 
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BRIAN G. ROBBINS (right) and Dr E A 
Watson (left), were guests of President 
C GA. Rosen last June at SAE'’s Golden An 
niversary Meeting This article is 
excerpted from the message Robbins brought 
from England to the SAE on that occasion 

An officer in the British Army in World 
War II 


ing of army personnel 


Summer 


Robbins handled the technical train 


the world would be a lonely place without it-——but 
goodwill of itself between the SAE and the Insti 
tute of Mechanical Engineers is not enough. If that 
is all we have, that is all we have the right to expect 
our respective That relationship 


will not be adequate to build peace in our 


between nation 
of itself 
age 

Profe Or 
aid last year in 
weapon. We 
moral standard 

We engineer 
internal-combu 
we have yet 
pends the destiny of our age 

We have been trained to work in three dimensions 
We feel safe there We know our limit We work 
to high standards of accuracy and we apply recog 
nized tolerance But as Professor Moon says, the 
world needs people today who apply such standard 
not only to machines but to themselve It 
people who add a fourth dimension to their living 
the dimension of the spirit 

Automotive engineers on both sides of the Atlant 

ve a united contribution to make in this way We 

both industrial and international—be 
cannot make peace will 

ired by people being different If we as indi 
viduals think straight we shall act straight With 
this fourth dimension we can help to bring renai 
to the world 


Moon of Chicago, an atomic physicist 

London We now have the 
now need people living absolute 

to control it That is true 

and scientists have produced the 

tion engine and split the atom, but 

to learn to unite people. On that de 


abso 


lute 


need 


ve Wal 


iuse we Peace only be 


alice 











Two Designs of Tubeless 


Goodyears... 
C. R. Case 
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Fig. |—Conventional truck tire and tube compared with Tru-Seal tube 


less tire 











, 


haht truck’ and 


Comparison of diameters of conventional rim 


Fig 
Tru-Seal rim 
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HILE developing the Tru-Seal gasket, we at Good 
year became convinced that the most successful 


truck tubeless tire program must 


1. Be practical and economical for all tire size 

2. Retain the design and performance character 
istics of the conventional tire 

3. Minimize difficulties in changing over from the 
conventional tire to the tubeless 

4. Simplify tubeless maintenance 

5. Exploit the tubeless safety characteristics 


Rather than experiment with a new rim design 
which in the long run may prove inadequate, we 
have installed our tubeless on the tried and proven 
three-piece rim 

In Fig. 1 note the similarity between the conven 
tional tire, tube, and rim assembly and the Tru-Seal 
design. Our tubeless requires a change of only %4 
in. in the diameter of the conventional truck rim 
(Fig. 2). With this change, the inside dimensions 
of the rim are maintained, the base of the 5-deg 
tapered bead is fully supported by the rim flange, 
and space is provided for the gasket. Only the bead 
diameter is slightly altered 


Universal Application 


The number of different 
izes now available is well over 100 


conventional truck tire 
Tire cro sec 


tions run from 6.00 on small trucks up through 37.50 
on the largest earthmove! Rim diameters range 
from 15 to 33 in. Ply ratings run from six to 60. The 
Tru-Seal program provides a tubele replacement 
for each corresponding conventional tire 


toward lower 
These 


Future trends in truck design 
platform height and greater cubic 


point 


capacity 


trends have been indicated by the development of 
the high-load tire for small diameter rim The 
Tru-Seal design is completely adaptable to small 


CONTINUED ON PAGE 52 
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Truck Tires: 


Firestones... 


T. A. Robertson and R. P. Powers 


ECAUSE of their stiffness and large size, conven- 
“ tional truck tires of more than eight plies have 
been mounted on multi-piece rims with removable 
flanges (Fig. 1, left). In order to mount a tubeless 
tire, these rims must be made airtight—either by 
using gaskets to seal the rim parts or by designing 
a new one-piece rim. 

The new one-piece drop-center rim (Fig. 1, 
was selected for its 


right) 


1. Simplicity in rim design and ease of tire chang- 
ing and rim maintenance. 


2. Weight savings, particularly in rim metal 
3. Applicability to most tire sizes 

4. More comfortable ride 

5. Greater safety 


Simplified Rim Means Simplified Maintenance 


Fig. 1 (left) shows the conventional truck tire 
tube, and flap assembly mounted on a standard 
three-piece rim-—an assembly of six component 


upported almost entirely by the 
These flanges also serve to hold 
ide forces caused by pressure 


parts. This tire i 
high rim flange 
the beads against the 
inside the tire 

In Fig. 1 (right), the airtight inner liner (an inte 
ral part of the tubeless tire) replaces the conven 


tional tube and flap. A single unit replaces the 
three-piece rim. Note that the entire base of the 
bead holds the tire to the rim. Although molded 
much smaller than the rim, the tire is forced very 
tightly by air pressure into the 15-deg tapered rim 
eat. This forced taper fit is the secret of the air 
tight seal. The fit carries most of the side load 
thus eliminating the need for a high flange. The 
small drop-center flange merely centers the tire 
on the rim 

Fig. 2 shows the parts and tools needed to mount 


a truck tire, tube, and flap on a conventional three 
plece rim 


Mounting the drop-center tubele tire is illus 
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CONVENTIONAL 


TUBELESS 





Fig. 1—Conventional truck tire and tube compared with drop center 


tubeless tire 





Fig. 2—Parts and tools needed for mounting conventional truck tire 
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Fig. 3 
the tire 


First step in mounting the 


drop-center tubeless tire is to place 


on the rim so that one bead is in the well 


trated in Fig. 3. First 
Oo that one bead Is in the well 
9.00-20 thi ually be done 
Next, the other bead i 
buttoned (Fig. 4) 


the tire is placed on the rim 
For tire size 
without using tool 
pushed over the flange and 
The low flange of the drop-cente! 
rim is an advantage in mounting the tire The 
flange the job of breaking the airtight 
eal when the tire is removed from the rim 

In our opinion, the simplification of rim parts 1 
attractive of the drop 


Can u 


also ease 


one of the most advantage 


WEIGHT SAVINGS-CAST SPOKE MOUNTING 
| / 


J 
» 4 | \ 4 


CONVENTIONAL 

TIRE 131.0 LBS. 

RIM 74.0 " 36.0 
TOTAL 205.0 " TOTAL171.1 " 


TUBELESS SAVES 33.9 LBS. PER WHEEL 
135.6" “ AXGE 


Fig. 5—-Weight comparison for conventional tire and rim and drop- 
center tubeless tire and rim ‘cast spoke mounting 


TUBELESS 


TIRE 115.0 LBS. 
RIM 56.0 " 
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up to 


Fig. 6 
tubeless tire and rim (disc wheel mounting 





Fig. 4—Second step in mounting the drop-center tubeless tire is to 
button the second bead over the rim 


center tubele Fewer part 
dling and inventory Now, truck tires may be 
mounted on an assembly line basi Even without 
embly line, the drop-center tubeless can be 
mounted in less than half the time required to 
mount a conventional tire, tube, and flap 

With a multi-piece rim, there is always the dange1 
of ome of the piece bent and flying 
apart when the tire i ome multi-piece 
rim designs, the side rings may slip 


are required for han 


an aS 


becoming 
inflated. In 
rings or lock 


WEIGHT SAVINGS-DISC WHEEL MOUNTING 


ata a a. 


I 


gr W/ 


ay sé Pe 


CONVENTIONAL 


TIRE 13 1.0 LBS. 
WHEEL 103.0 " WHEEL 70.3 " 


TOTAL 234.0 " TOTAL 185.3 " 


TUBELESS SAVES 48.7 LBS. PER WHEEL 
948 " " AXLE 


Weight comparison for conventional tire and rim and drop-center 


TUBELESS 
TIRE 115.0 LBS. 
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off when the tire flattens, thus creating a hazard 
on the road. 

With the drop-center rim, of course, there are no 
parts to become bent. If the tire is improperly 
mounted it cannot be inflated. If the rim is cracked 
the tire will not hold air. 


Weight Savings 


Weight savings (Figs. 5 and 6) come both from the 
tire and the 15-deg tapered rim. A large portion of 
the tire bead resting in back of the conventional 
high flange has been eliminated. Our one-piece rim 
obviously requires less metal than the three-piece 
rim. Lighter weights mean increased payloads 


On Large Trucks 


Because the tire sidewall has been shortened, some 
difference of opinion exists as to whether the drop- 
center principle can be used on large truck tires 
In Fig. 7 compare section heights above the tops of 
the rim flanges for the conventional and drop-cen- 
ter tubeless tires. Although the base of the bead 
has been raised to provide for the drop-center well, 
the actual height of the tubeless rim flange is greatly 
reduced. The difference in effective length of side- 
wall is thus minimized. In fact, our tests indicate 
that the tubeless has better flex-fatigue resistance 
than the conventional tire 

Note in Fig. 7 that both tires have approximately 
the same outside diameters and cross-sections and 
the same inside rim diameters. The drop-center 
tubeless tire and rim, therefore, can be mounted 
over existing brake drums and wheels. 

In our opinion, the drop-center principle can be 
applied to all tires up through 11.00. Actually, 95% 
of the tire industry’s production is in this range 

The remaining 5% is significant, however, since 
this group includes the large and expensive off-the 
road types. Mainly to ease tire changing, we recom 
mend multi-piece gasket-sealed rims for this group 


Improved Ride 


With the drop-center rim, the tire cords no longer 
abruptly change direction at the point where the 
tire leaves the rim. Stresses are reduced in the 
lower sidewall region of the tire. Smaller beads are 
used. The lower sidewall region becomes more flexi 
ble, therefore, resulting in an improved ride. 

One way to measure ride is to compare spring rate: 
(Fig. 8) for conventional and drop-center tires 
Spring rate is the rate at which load must be applied 
to distort the tire beyond its normal deflection. A 
more flexible tire has a lower spring rate (acts as a 
softer spring). The tubeless tire in Fig. 8 has an 
11% softer spring than the conventional tire. 

Better ride means less driver fatigue and less truck 
maintenance. Maintenance is reduced since an im 
proved ride indicates that the tires, rather than the 
truck, are absorbing road shocks 


Safety 


Nailed tubeless tires have been run for more than 
8000 miles with no air loss. Punctures can be re 
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TUBELESS VS CONVENTIONAL 
TIRE AND RIM ASSEMBLY 





Fig. 7—Cross-section of conventional truck tire and rim with drop 
center tubeless tire and rim (dotted) superimposed 


TUBELESS Vs. CONVENTIONAL TIRE 


RIDE IS INDICATED BY RATE OF LOAD CHANGE 
PER INCH OF TIRE DEFLECTION("SPRING RATE”) 


CONVENTIONAL TIRE TUBELESS TIRE 
4600/INCH DEFL. 4100 / INCH DEFL. 








Fig. 8—Comparison of spring rates for conventional and drop-center 
tires. 





TUBELESS Vs. CONVENTIONAL TRUCK 
TIRE RUNNING TEMPERATURE 





POG eel 
209 1200-20, CONVENTIONAL 207 °F. 
7 ll-22.5 TUBELESS 182 °F. 
Temp. !75 SS 
F150 ad 
LOAD-5000 # 
125 SPEED 60 M.P.H. 


100 


TIME-HOURS 


Fig. 9—Comparison of tire temperatures at 60 mph for conventional 
and drop-center mountings. 








paired by filling the hole with gum and applying a 
small patch to the inside of the casing 

One cause of blowouts is weakening of the tire 
body by heat. The drop-center tubeless reaches its 
maximum temperature in a shorter time and runs 
at a much lower temperature (Fig. 9) than the 
corresponding conventional tire. This is due partly 
to the elimination of friction between the tire and 
the tube (since the tube has been removed). Also, 
the increased clearance between the rim and brake 
drum provides additional area (which is not insu- 


lated by a tube or flap) for heat transfer through the 
rim base. 

Heat considerations have limited the thicknesses 
of the tire body and tire tread. The lower operating 
temperatures of tubeless tires offer new design possi- 
bilities as well as longer tread mileage, greater dura- 
bility, and increased safety. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers. ) 


Goodyear Tubeless Truck Tires—continued from page 48 


rims. Other styles of tubeless tires, however, may 
prove impractical below a certain rim size 


Tire and Rim Design Remain Conventional 


The passenger car industry converted to the tube- 
less without changing the design of either the tire 
or the rim. In the airplane industry, the conver- 

ion to tubeless was made with minor changes in tire 
construction but with no changes in rim design. 
Both industries report highly successful results. 

In our opinion, the Tru-Seal tire retains all the 
proven principles of conventional tire construction 
and rim design. The channel-type section of our 
rim is one of the strongest yet invented. The side 
flange and locking ring have each withstood the 
test of years of satisfactory performance on the 
conventional tire 

Fig. 3 compares the Tru-Seal and drop-center de 
signs. Note that the drop-center approach reduces 
the tire section height by 11% and the section width 
by 3%, shortens the flexing zone, and changes the 
bead construction. The Tru-Seal design, however, 
retains the characteristics of the conventional tire 





Thus, the satisfactory performance and behavior 
characteristics of the conventional tire should be 
| | = _ ' 
f 
/ 
/ ? ‘ 
SECTION | SECTION 
HEIGHT | ) WEIGHT 
=100% FLEA nt oy = 89% 
ZONE N 
=100% AEb%, 
SECTION 
yr WIDTH Joe 
SECTION =97%% vy 
MAY AX WIOTH — A 
y =100% x 
| » ) A 
\ (' lf | 


[\= | // 


‘ae — } 


TR), | 
TU Seay ___ pro? coe 


Tru-Seal tubeless compared with drop-center design 


retained by the Tru-Seal tubeless. The data on sec- 
tion height and section width are averages of recom- 
mended Tire & Rim Association standards for tube- 
less sizes of 7.50, 8.25, and 9.00. Tire section height 
was measured from the base of the bead to the tread. 


Performance 

Testing the Tru-Seal rayon-nylon tire at 50% 
overload resulted in no gasket trouble and no pres- 
sure loss. After 50,000 miles at 45 to 50 mph the tire 
carcass was undamaged. No bead troubles were en- 
countered. Running temperatures averaged up to 
25 F less than with conventional tires. In shock 
tests at 45 mph (with impacts 25 to 30 times greater 
than usually encountered on the highway) the pres- 
sure remained constant 

In tests at —47 F the sealing properties of the 
gasket remained unaffected. 


Changing from Conventional Tires to Tubeless 


Tru-Seal rims take the same cast spoke and disc 
wheel mountings as are presently used for conven- 
tional tires. No wheel modifications or adapter 
rings are required 

Modifying conventional rims for other types of 
tubeless tires may prove costly. Also, the narrower 
rims required for other tubeless designs may be ex 
pensive in terms of performance and dependability 


Maintenance 
The 

moving 

ring 


sealing gasket may be replaced without re 
either the tire, the side ring, or the locking 
First, remove the rim assembly from the 
wheel. Now deflate the tire. By standing on the 
ide ring and forcing the tire inward, the sealing 
gasket may be exposed and removed. The sealing 
property of the gasket is unaffected by its removal 
and reinstallation 

Once the tire is deflated only a screwdriver is 
needed to loosen the locking ring. Of course, tools 
are required to loosen beads frozen to the rim. (In 
our experience, all forms of conventional and tube- 
less tires are about equal in this respect.) 

Using no tools, mechanics have mounted our tube- 
less tire in less than 30 sec (not including the time 
for inflation). The locking ring is constructed such 
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that the rim assembly will not hold air if the ring 
is improperly installed. 

Considering all factors, we believe the jobs of dis- 
mounting and mounting the Tru-Seal tubeless tire 
are easier and faster than for any other tire, either 
conventional or tubeless. 


Weight Savings 


Table 1 lists weight savings for the tubeless. 
These figures do not include the rim since even con- 
ventional rims of the same size differ in weight. 
Each truck manufacturer can make his own analysis 
based on the weight of his present rim. Total tire 
weight and cost for the Tru-Seal design are about 
equal to those of any other type of tubeless construc- 
tion. 


Safety Characteristics 


The general advantages of tubeless tires over con- 
ventional tires are quite numerous. Flat-tire and 
blowout protection means more time on the road. 
Puncture repairs at the end of the run may be made 
quickly and easily. Cooler running temperatures 





Table |—Potential Weight Savings with Tru-Seal 
Tubeless Truck Tires 


Weights, |b 

Conventional Tru-Seal Potential 

SIZE tire, tube tubeless sovings 

and flap tire d 
7.50-20/3 65.0 57.3 79 
8.25-20/10 84.1 75.5 8.6 
9.00-20/10 105.4 93.8 11.6 
10.00-20/12 132.9 118.3 14.6 





mean improved tire performance and longer wear. 

Eliminating the tube and flap means eliminating 
difficulties in mounting and centering the tire. Also, 
tube and flap chafing is no longer a problem, 

Ultimately, the cost-per-mile will probably prove 
to be the biggest advantage of the tubeless tire over 
the conventional tire, tube, and flap assembly 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications Department Price: 35¢ to members, 60¢ 
to nonmembers. ) 


Discussion of Drop-Center and Tru-Seal Tubeless Tires 


A. W. Bull, U. S. Rubber Co.: In the drop-center de- 
sign, the inside and outside diameters of the tube- 
less tires and rims must be the same as the conven- 
tional tires and rims which they replace. This re- 
quires cutting off the tire sidewall to compensate 
for the depth of the drop-center well. For example: 
the distance from the edge of the tread to the base 
of the bead on an 8.25-20 tire is 8.85 in., while in the 
drop-center replacement tire it is only 7.60 in., or 
14% less sidewall. Both the conventional tire and 
its drop-center replacement are supposed to carry 
the same loads at substantially the same deflections. 
Therefore, the shorter sidewall of the drop-center 
tire will have to withstand sharper bending than 
the longer sidewall of the conventional tire. Our 
tests indicate this will result in an increase in tire 
failure unless the tire fabric is improved 


T. A. Robertson, The Firestone Tire & Rubber Co.: 
You can measure sidewall length either from the 
base of the bead or from the top of the rim. At 
Firestone, we measure sidewall length from the top 
edge of the rim flange. In regard to performance 
of the drop-center tubeless, some changes in tire 
construction were included in our design to compen- 
sate for the shorter sidewall. With our tubeless 
properly fitted on its rim, we have found the “flex” 
performance to be better than the conventional tire. 


S. Y. Berdon, Aluminum Co. of America: How can a 
damaged bead on a tubeless tire be repaired? 


T. A. Robertson, The Firestone Tire & Rubber Co.: 
Damage to the bead, which affects the air seal, isa 
serious problem in any tubeless tire. The wide 
tapered seat of the drop-center design minimizes 
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the possibility of air leaks due to minor bead damage 
caused by tire irons. In the event of major damage 
to the bead, install a tube and flap in the tire 


C. R. Case, The Goodyear Tire and Rubber Co.: In 
the Tru-Seal design, most of the sealing is done be- 
tween the bead and the tapered seat. There Is little 
saling against the flange, which is most subject to 
minor damage. One of the advantages of our de 

sign is that a conventional tube and flap can be used 
in a tire which can no longer function as a tubeless. 
With the drop-center type, a special tube and flap 
would be required. 


P. G. Hykes, The Budd Co.: There is room for both 
these programs. Each is a real advancement into 
more trouble-free and economical transportation. 
Neither program alone appears to be the sole answer 
Time will tell where each fits in 

It looks to us as if the drop-center design is aimed 
at the high volume tire market and is apparently 
most economical when its rim is mounted on a dise 
wheel. The adapter ring required for the use of the 
drop-center rim on cast wheels presents a cost, seal- 
ing, and weight problem. Trucks of a capacity up 
to and including the usual 18,000-lb maximum axle 
loading appear to be well served by this design. 

The Tru-Seal tire and rim is a universal design 
and as such is not pointed at any particular segment 
of the industry. While readily adaptable to disc 
wheels, it is also interchangeable on existing cast 
spoke wheels. Its use of proven designs in tires and 
rims appears to more than offset its increased num 
ber of rim parts. 

The deciding factor in any final choice of the 
type of tubeless tire and rim to be adopted for any 
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particular truck application should be on an overall 
cost per ton-mile basis 


William Denton, B. F. Goodrich Co.: The Standards 
Committee of the Tire and Rim Association agreed 
on June 14, 1955 to approve a technical standardiza- 
tion program that provides for tires to be made as 
follows 
“Tubeless truck-bus tires in 11.00 and smaller 
sizes will be designed for mounting on the new 
one-piece drop center rims for all types of regu- 
lar and special service.” 
“Tubeless truck and off-the-road tires for 12.00 
and larger sizes will be made with 5 deg taper 
bead seats to be mounted on multiple-piece 
rims with sealing gaskets.” 


Thus, both types of tubeless truck tires will be used 


Blast Cleaning... 


but in different size ranges. This standardization 
will now make it possible for all manufacturers to 
proceed with tooling for volume production. This 
is a long step forward in bringing to the truck in- 
dustry the advantages of tubeless construction for 
all sizes of truck-bus and off-the-road tires. 

Tires for specialized application such as high load, 
low platform trailer, and farm tractor operation will 
continue to be used with inner tubes pending the 
outcome of further development on tubeless tires 
for these services. 

Conventional truck-bus, and off-the-road tires 
will continue to be manufactured by the industry 
for use with inner tubes. 

Tubeless truck tires for the small and large size 
ranges will be available only in very limited quanti- 
ties for additional tests and evaluation by truck op- 
erators, in the near future. 


is coming into wider use in steel mills because it can do surface conditioning jobs 


better and cheaper. In many instances it can reduce or eliminate acid pickling. 


LAST cleaning is being used for surfacing sheet 
for galvanizing, descaling billets, cleaning bar 
stock for cold drawing, removing scale and oxida- 
tion from structural shapes so that paint will bond 
more tightly, cleaning sheets to provide more suit- 
able surfaces for paint adherence, and for etching 
rolling mill rolls to provide different finishes 
While blast cleaning is not new to steel mills, wide 
application apepars to have awaited the develop- 
ment of a suitable abrasive. Prior to World War II, 
the only abrasive available was a very hard chilled 
iron product, brittle to the extent that minute parti- 
cles would embed in the surface of the blasted ma- 
terial. This caused high consumption of abrasive 
and excessive destruction of blasting equipment 
After the war came a better abrasive in the form of 
u heat-treated iron, and still more recently a high 
carbon cast shot has been available. The latter has 
eliminated embedment and lowered costs through 
reduced consumption and destruction. It wears in 
Stead of breaking down and can be used from five 
to seven times as long as chilled iron abrasive 
Titanium hot-rolled strip and semi-finished cold 
rolled annealed strip have been cleaned satisfactor 
ily for cold reducing in a shot blast unit using 0.017- 
in. shot. This mechanical cleaning appears desirable 
in contrast with caustic pickling. No caustic at all 
is required for the hot-rolled strip. With semi-fin 
ished strip where a caustic dip is necessary, a prior 
shot cleaning greatly reduces time in the bath. Too 
much time in a sodium hydride bath results in ex 
cessive hydrogen absorption by the titanium. 
Stainless sheets are produced from two sources 
labs which are rolled into strip and sheared, or by 
direct reduction of slabs to sheet bar and then into 
hot sheets. In our plant which produces high qual- 
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J. H. Jones, 


ity stainless sheet from sheet bar, surface defects 
are removed by blasting number G-80 angular met- 
allic grit, using a hand-operated air blast equip- 
ment. Defects not removed by blasting are hand 
ground. For every 1000 sq ft of area cleaned, 24 lb of 
grit is consumed 

The basic types of stainless steel—straight 
chrome or AA, and chrome-nickel 18-8—require dif- 
ferent treatment during descaling. For the AA type 
the process is: box anneal. scale break, breakdown 
pickle or blast clean without scale breaking, acid 
dip, and rinse. The 18-8 is continuous annealed, 
water quenched and dried, blast cleaned, acid dip- 
ped, and rinsed. The first operation of scale break- 
ing on AA is primarily to loosen scale prior to pick- 
ling. It s often a separate operation entailing extra 
handling costs. Shot blasting does both jobs in one 
operation and also provides the proper surface for 
cold reducing. Elimination of scale breaking con- 
tributes about 50% of the savings attained and 
acid consumption is materially reduced because 
only a dip in light solution is required 

Overall blast cleaning cost has proved consider- 
ably lower than anticipated Surface conditions 
have been improved through better removal of de- 
fects such as scabs and slivers. Furthermore, dust 
from blast cleaning can be remelted and returned 
in ingot form, whereas disposal of spent pickle liquor 
is difficult 

The blast cleaning unit has been found to be a 
flexible handy salvage tool for use on critical analy- 
ses that sometimes develop excessive hot-rolling 
defects. (Paper “Blast Cleaning in Steel Mills” was 
presented before Division XX—Shotpeening of the 
SAE Iron and Steel Technical Committee, Hot 
Springs Va., Sept. 28, 1954.) 
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Measuring 
Combustion 


Chamber 


Volume 


Using Air as the Measuring Medium, We Can Now 
Determine Combustion Chamber Volume Within + 1% 


G. A. Weinert, 


HE VOLUME of a combustion chamber and cal! 

bon deposits can be measured with excellent ac 
curacy by using air as the measuring medium. Con 
ventional methods, using a liquid, take more time, 
are inaccurate due to entrapped air, and contami 
nate the deposits. There are two techniques of 
using air for volume measurement: (1) sonic (or 
dynamic) and (2) pneumatic (or static). The lat 


ter “dry” method is particularly useful for measur 
ing extremely small volumes such as carbon de 
posits 


The Sonic Method 


The idea of using air instead of liquid as a mea 
uring fluid is not new. But the most recent innova 
tion has been the development of instruments that 
can measure volume by sensing air pressure which 
is periodically varied in a combustion chamber 
The frequency of oscillation is then compared with 
that of a known reference volume and the chamber! 
volume deduced 

Fig. 1 shows a simplified schematic of the method 
A jet of air (or an acoustic transducer) in the spark 
plug opening starts the air in the chamber oscillat 
ing. The sound produced (100 to 300 cps, depending 
on the throat dimensions and the chamber size) is 
picked up by a microphone and is filtered, amplified, 
and shaped into a series of square voltage pulses 
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An electronic counter then determines the number 
of pulses occurring in 1, 10, and 100 sec intervals 

If resonant frequency is plotted against the vol- 
ume of a chamber using a fixed throat size, constant 
leakage factor, constant temperature, and constant 
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Fig. 1—The sonic method measures volume by sensing the resonant 


air in the 
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unknown cavity. it is compared with the 
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Measuring Volume 
with Liquids 


EASURING the volume of com- 

bustion chambers and the amount 
of deposit buildup in them has become 
increasingly important as engine 
compression ratios have increased. 
One method—measuring the amount 
of liquid that could fill a chamber— 
does not give satisfactory volume 
measurements because: 


(1) Air may be entrapped. To 
avoid air pockets the engine 
cylinder heads must be re- 
moved, top dead center lo- 
cated, ring gap sealed, and 
the unventable parts of the 
chamber filled with clay. 
Actual clearance volume 
must be determined by add- 
ing the measured residual 
clearance volume to the vol- 
ume of the clay. 


(2) Carbon deposits are contam- 
inated by the liquid and the 
clay, and some are lost in the 
quench area. 


(3) Accuracy is limited due to 
the small size of the deposits 
and the tendency of the liq- 
uid to stick to the walls of 
the measuring burette. 


This article describes two alternate 
ways of measuring volume more ac- 
curately. 





dissipation or energy loss, the results would be as 
shown in Fig. 2. 

In the measurement of actual combustion cham- 
bers, however, neither leakage or energy absorption 
are constant values. Leakage produces a positive 
frequency shift; carbon deposits increase the energy 
dissipation of the system and produce a negative 
frequency shift. To determine the amount of fre- 
quency shift under realistic conditions an actual en- 
gine cylinder was used with the results shown in 
Fig. 3. 

In practice there is no need to prepare curves or 
tables relating frequency and volume. Precision 
volume wafers are added to the reference cavity un- 
til its volume is within one cc of the combustion 
chamber being measured. Over a one cc range the 
difference in counter readings is then nearly a linear 
function of the volume difference between the 
chamber and reference cavity. 

In using cylindrical reference volumes care must 
be taken to correct to the shape of the combustion 
chamber. Shape sensitivity is due to the change in 
the effective length of the exciter throat due to 
differences in the rate of change of cavity cross- 
section in the region adjacent to the exciter in the 
combustion chamber and the reference master. 
After once being established (by independently de- 
termining the chamber volume) the shape correc- 
tion factor is constant for a specific design. 

The sonic volume comparator under ideal condi- 
tions can sense volume changes of + .02 cc. A tem- 
perature sensitivity resulting in a volume error of 
approximately 1% exists for every 5 F difference 
between the combustion chamber and the reference 
chamber. So time must be allowed for the tempera- 
tures to equalize. 

In spite of the great potential accuracy of com- 
paring volume by acoustic resonance, frequency 
shift caused by cylinder leakage and carbon de- 
posits make it difficult to determine volume with 
better than 1% accuracy. When the precise amount 
and density of carbon deposits is sought, this is not 
accurate enough. Pneumatic or static volume meas- 
urement is required. 


The Pneumatic Method 


The pneumatic or static method measures vol- 
ume without using resonant chambers. A definite 
weight of air is added to the unknown cavity. The 
pressure change is then proportional to the volume 
if the temperature of the air remains constant. 

For example, an unknown volume V, (Fig. 4) can 
be determined by subtracting a definite weight of 
air from V, and measuring the pressure of this gas 
in a chamber of known size, for example, V,. Thus, 
if the pressure P, in \V, is initially greater than pres- 
sure P, in V,, a definite weight of gas W, could be 
transferred from V, to V,. W,, initially occupied V, 
at a partial pressure equaling P,—-P,. Applying the 
equation of state for W, pounds of gas at a partial 
pressure equaling the difference between the initial 
and final pressures in V,, allows a direct solution for 
the desired unknown volume \V, if the temperature 
T, remains constant. 

One of the problems of previous pneumatic vol- 
ume measuring instruments has been internal tem- 
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VOLUME EFFECTS 
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Fig. 2—This shows the effect of volume on resonant frequency using 
a fixed throat size, constant leakage factor, constant temperature and 
constant energy loss. Air temperature changes shift the basic curve 
as indicated by the dashed lines 


perature changes due to the compression of the air 
in the system. Note that in the process described 
above the expansion that takes place is thermody- 
namically a constant enthalpy throttling process. 
Temperature change is practically zero for gases 
with low boiling points (air) which expand without 
doing external work. Thus T, in the above process 
can be considered as a constant. 

From the equation for V,, Fig. 4, a solution for V, 
would require the precise measurement of three 
pressures and one reference volume V,. A more 
practical scheme is illustrated in Fig. 5. The space 
or object whose volume is being measured is placed 
in series with an arbitrary reference volume V 
After charging the space or volume surrounding a 
solid material with air, the supply is cut off and the 
air allowed to expand into V,. A sensitive pressure 
indicator is set to indicate the level of the equilib 
rium pressure. The process is repeated using a pre 
cise master to replace the unknown volume and ad- 
justing the effective size of this master until the 
same final pressure reading is obtained. Thus by 
using a strictly comparative process the necessity 
for precise measurement of both initial pressures 
(P, and P,) and the reference volume \V, is elimi 
nated. Also the final or equilibrium pressure indi 
cator can be made highly sensitive since it acts only 
as a comparison gage in which calibration or range 
is unimportant. 

The lower section of Fig. 5 shows the actual pneu 
matic circuit used in the instrument. The charging 
pressure is adjustable to any level from 0 to 45 psi. 
After selecting an arbitrary charging pressure the 
charging regulator maintains the pressure P, to 
within .0004 psi. The reference volume is actually 
a bellows loaded on the exterior by an adjustable 
preload or bias pressure set slightly below the ex- 
pansion pressure P,. Air from the automatic pilot 
valve adjusts the pressure in the small balancing 
bellows until a force balance exists between the 
force exerted by the equilibrium pressure P, and the 
sum of the forces due to the bias and balancing bel- 
lows pressures. Due to the fixed area ratio of the 
bellows the gage sensitivity is amplified 59 times 
greater than its normal value (.05 in. of mercury) 
The pressure sensing ability of the indicator is in 
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LEAKAGE OR DAMPING HANGE 


F. wiTHOUT 
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Fig. 3—Leakage produces a positive frequency shift and carbon a 
negative frequency shift. Cancellation may take place and give a false 
impression of possible accuracy of volume measurement. Legend: F, 
applied frequency; Fx, resonant frequency; Z, acoustic impedance 
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using the pneumatic or static method 


BASIC SCHEMATIC 


INSTRUMENT SCHEMATIC 


wt vave 


Fig. 5—The pneumatic circuit used to measure combustion chamber 
volume. Air surrounding the solid unknown volume is allowed to ex 
pand into V,, and equilibrium pressure noted. Then, process is repeated 
using known volumes until the same final pressure is obtained 





CASE I 


VOLUME OF A 


CASE IL 


SOLID VOLUME OF A SPACE 


Fig. G—In case |, solid material is measured by comparing the surround 


ing space with the space surrounding a precision master volume In 
case II, the air tight cavity is measured by comparison with a precision 
cylinder 


the order of .0003 psi over a range from 0 to 20 psi 

Fig. 6 shows schematically the two basic types of 
volume measuring problems solvable by pneumatic 
comparison methods. Case I represents the meas 
urement of a solid material by comparing the space 
surrounding the solid matter with the space sur 
rounding a precise master. Case II illustrates the 
measurement of any air tight cavity by comparison 
to a precise cylinder. The accuracy of measurement 
is enhanced in Case I by the ratio of the volume oc 
cupied by the solid material to the volume of the 
residual space 

The photograph of Fig. 7 illustrates the pneumatic 
volume comparator indicator unit, test cavity stand, 
and precision wafer type cylindrical reference ma: 


Fig. 7—The pneumatic volume comparator indicator unit, test cavity 


stand, and precision water cylindrical reference volumes 
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ter The indicator unit contains all pneumatic cir- 
cult components and controls with the exception of 
the test chambers which are located externally to 
facilitate design changes arising from special test 
conditions 

The basic sensitivity of the pneumatic volume 
comparator when used to measure a cavity is .01 of 
1%, or one part in 10,000. This sensitivity allows 
high accuracy when measuring small amounts of 
material such as combustion chamber deposits. We 
are able to measure easily 1/1000 part of a cc 


Relative Merits of Sonic 


and Pneumatic Methods 


Summarizing the merits of the pneumatic volume 
comparator and the sonic volume measuring tech 
nique, we note the following 


1. Because it uses a dry, low viscosity 
fluid the nondynamic pneumatic method 
can measure the volume of any carbon 
deposits or cavity (without leakage) re 
gardless of size or complexity of shape 
When leakage is present (as in combus 
tion chambers) then the dynamic or sonic 
technique must be employed 

2. The sensitivity of the pneumatic 
method is equal or better than the sonic 
method and is roughly 20 times as accu 
rate as the usual 100 cc burette 

3. The pneumatic comparator practi 
cally eliminates calibration error since 
the wafer type volume masters can 
be checked by means of gage blocks 
“Shape” corrections and other restric 
tions inherent in sonic methods are also 
avoided. 

4. The pneumatic method is especially 
adapted to the measurement of combus 
tion chamber deposits since the “wetting” 
and flotation problems of liquid measure 
ment are eliminated and the damping 
problem of the sonic method is avoided. 


The rapidity of volume measurement offered by 
both the sonic and pneumatic methods so far ex- 
ceeds conventional techniques that many areas of 
combustion research requiring volume determina- 
tions are opened because of the increased ability to 
gather data. The typical overall accuracies that 
can be reasonably expected for the most common 
applications are as follows 


Carbon Deposits 01% (Pneumatic) 
Cylinder Head 
Chamber + 1% 
Combustion Chamber 
Volumes 
Engine Timing (T.D.C 
determination) 


(Sonic) 


1.0% (Sonic) 


25 deg (Sonic) 


(Complete paper on which this abridgment is 
based is available from SAE Special Publications 
Department Price: 35¢ to members, 60¢ to non- 
members. ) 
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are proving worth in truck fleets. 


UEL consumption, operating cost per mile, and 
maintenance costs are reduced with automatic 
transmissions. This is the experience of operators 
who have tested out the transmission in truck fleet 
operations for a sufficient number of miles to arrive 
at some comparable figures. 

Some apprehension was felt over driver accept- 
ance of the “automatics” and there was concern 
that control of vehicles on icy or snow-covered roads 
might be effective. These fears have proved 
groundless. 

Cooper-Jarrett, operating tractor-trailer combi- 
nations equipped with GMC twin Hydra-matics on 
runs between Chicago and New York, reports drivers 
finding they could spend all their time driving in- 
stead of shifting and being able to continue moving 
on roads that brought trucks with orthodox trans- 
missions to a standstill. Jack-knifing was reduced 
and so was the dollar cost of damages. Although 
top speed was lower, this proved to be no penalty. 
With faster and better shifts, schedules have been 
maintained and without exceeding company or state 
speed limits. 

Although using units with twin Hydra-matics 
having a 3 mph slower top governed speed, drivers 
for Akers Motor Lines have been able to maintain 
schedules with other tractors having comparable or 
greater horsepower. Speed on hills is consistently 
higher because there is less loss of momentum on 
shifting. And driving under heavy traffic condi- 
tions is easier. 

Greater safety is one of the advantages all oper- 
ators have found accruing and it is one that was 
not anticipated. 

Much maintenance and repair work on diesel en- 
gines is definitely attributable to driver lugging of 
the engine. This type of maintenance has been 
banished with a transmission which presents the 
right gear at the right time. For this reason, oper- 
ators believe that added engine life may prove 
among the real boons. But before it can be stated 
as a fact, more mileage must be accumulated. 

While reporting excellent fuel mileage and gen- 
eral satisfaction with its fleet of 162 Hydra-matic- 
equipped vehicles, Hertz Stations had 22 out of 28 
transmissions fail in one city operation. Investiga- 
tion revealed the transmission to be running hot 
This, in turn, was discovered to be due to overload- 
ing because of terrain, something not anticipated 


less 


in the original study of the customer’s requirements 
Change from an air-cooled transmission to a water 
cooled type, designed for the next larger size truck, 
ended trouble. 


From this it is concluded that trans- 





OCTOBER, 1955 


Automatic Transmissions... 


Operators stress need to put mechanics as well 


as drivers through intensive training to realize all advantages. 


Walter |. Crocket 





M.S. Hanna G. H. Maxwell 





mission selection is of primary importance in vehicle 
selection. It is impossible to use a vastly overloaded 
Hydra-matic transmission truck in any operation 
and get away with it. Transmission, engine, and 
axle ratio are balanced to do a certain job and do it 
exceedingly well, but one must follow the manufac 

turer’s gvw when engineering these vehicles. 

All operators stress the importance of giving me 
chanics a thorough training. Some place it on a par 
with driver training; others give it even greater im- 
portance. Pioneer operators have suffered for lack 
of adequate training facilities, but this weak link 
appears to be in process of rapid improvement. 

The transmission is mechanical and must be serv- 
iced and adjusted. It won’t free an operator from 
drive-line trouble if he is now careless about clutch 
adjustments and lacks a preventive maintenance 
program. Fluid level must be kept at recommended 
heights; care must be exercised in adding fluid 
Both fluid and container must be clean, and filling 
must be accomplished according to recommenda- 
tions. The transmission must be drained at inter- 
vals and bands properly adjusted when required. 

Papers “Actual Operating Experience and Data 
of Automatic Transmissions in Heavy Vehicles” 
(Crocket), “Actual Operating Experience of Auto 
matic Transmissions” (Hanna), and “Effect of 
Hydra-matic Transmissions on Gasoline Economy 
and Results in Maintenance Costs” (Maxwell) were 
presented at SAE Golden Anniversary Summer 
Meeting, Atlantic City, June 17, 1955. They are 
available in full in multilith form from SAE Special 


Publications Department. Price: 35¢ each to mem 
bers, 60¢ each to nonmembers 
Discussion 
W. W. Edwards 
General Motors has invested $32,000,000 in 30 


service training centers. These have been opened 
gradually over a period of two years. We have been 
able to conduct 170 five-day classes on our four- and 
eight-speed models and train a total of 917 men. In 
addition, our mobile training units have conducted 
159 classes and trained 1230 mechanics over the past 
three years 

This does not necessarily fill the bill. We have in 
excess of 3000 dealers, and experience shows that 
we should strive for more trained personnel than 
just one per dealer. 

















Bringing Dream Cars 


— engineering begins with the first faint glim 
mer of an idea in the designer’s mind. Through 
out all phases of styling, engineering, tooling, and 
production, the body engineer is constantly evaluat- 
ing costs, testing components, and solving design 
problems of all kinds 

Body engineering skills are applied early in the 
process when the engineer and stylist work closely 
to establish the optimum size and general propor 
tions of the body Door hinging, window drop, 
and structural requirements must be continually 
weighed in the balance of esthetics and engineering 
science. Legroom, headroom, and steering wheel- 
pedal-seat relationships must be determined early 
in the program by body and chassis engineers for 
the best in comfort, visibility, and style. 

Careful planning is required to integrate the ac 
tivities of styling, drafting, and cost and tool analy- 
sis. Master time and sequence charts, showing time 
available for preliminary drafting, final layouts, tool 
studies, tooling, and tool tryouts are drawn and re- 
vised almost to the final day of the program 

By the time the idea has come through these pre 
liminary stages, the body engineer is preparing pre- 
liminary drawings. These drawings are used by tool 


PRODUCTION 





— 
— 





“ a TJ 
o§ « a — 
ZO \ = Lmao 
= on 
Zz if = 
aa a 
Pe a +——+ 

8 | _£ 
z*, t. 
~~" 
Fw 20 
3° 16 ; + + ; 
+ MQDEL (37 
Ou * PROGRAM 
+4 + + + + 
a. 1A. | 
i ' Fel ate Eri el 
; 9 . . FS =o 


ro x 
LEVELING OUT WORK LOAD PEAKS 


19x! 


DRAFTING MANPOWER 






and chassis engineers to determine the most 
nomical major stamping arrangements and efficient 
chassis layouts. Vital tooling considerations, such 
as the locations of metal joint lines to reduce the 
amount of metal finish, and the most effective 
means and methods of assembly in the various 
plants, are also studied. 


eco- 


Every aspect of design, tooling, materials, fabrica 
tion, and assembly must stand the rigorous test of 
cost analysis 

Seating mockups, or “bucks,” are designed and 
constructed as early in the program as possible to 
permit careful evaluation of passenger seating com- 
fort, accessibility to controls, and entrance room 

After preliminary sketches and illustrations are 
approved, a %% scale clay model is made, which even- 
tually becomes the basis for a full-size clay model. 
After all changes have been made, a full-size plastic 
replica of the final clay model is made. This has 
the exact appearance of the finished car 

Advance draftsmen make full-sized 
from the master clay model for use in preparing 
advance surface development on vellum. From the 
advance drawings, the final information is put down 


templates 
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J. W. Shank, 


to Reality 


on precise metal drafts for use by tool and produc- 
tion men. With the die models, these large alumi- 
num sheets, usually 511 ft, are the end product 
of the engineering phase of the body development 
project 

The body is then divided into its many elements 
for detail drawings by specific groups assigned to 
such parts as doors, floor pan, deck and windshield 
opening, quarters, rear deck, and front end. 

In the meantime stress experts have been analyz- 
ing all structural sections for strength and effi- 
ciency. Weight analysts search for places where 
weight can be saved. And laboratories test for 
structure strength. 

A die model is hand-made in high-grade uniform, 
kiln-dried mahogany. Duplicates, when required 
for tools in more than one plant, are made of glass 
fiber-reinforced plastic. Toolmakers make patterns 
from these models from which rough castings are 
poured and dies are kellered or contour-machined 

As soon as detail drawings are available from the 
master body layouts, the sheet metal shops begin 
hand-building parts for assembly into pilot bodies 
which are fitted to experimental chassis for road 
testing. This experimental build-up serves another 
vital purpose: During assembly of the pilot, assem 


IN THE CLAY ROOM 
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bly tools and sequences are set. When the fully 
painted, trimmed, and ornamented cars complete 
their lab and road every department has 
worked together to correct possible faults and to 
obtain the desired over-all performance and dura 
bility 

During the development of the body-in-white 
Shell, a parallel process is developing interior com- 
ponents. 

To help the car body resist water, air, and dust 
leaks, the laboratories are constantly at work on 
synthetic sealers for internal metal joints and rub 
ber weatherstripping for doors, windows, and deck 
lids. The body is sound-proofed, too 

Finally, the body engineer follows the body into 
the production plant to determine that prod''ct 
quality control is being maintained. This includes 
everything from paint and finish to sheet metal fits, 
welding, structure, and assembly With this under 
control and the new mode! safely launched, he takes 
a deep breath, and turns around to find out that he 
is already six months late on the next model. (Pa 
per on which this abridgment is based is available 
in full in multilith form from SAE Special Publica 
tions Department Price: 35¢ to members, 60¢ to 
nonmembers. ) 
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Panel experts 


at two SAE National Meetings 


give specific suggestions for 


More Effective Quality 


1. Recognize the capabilities 
of your machinery. 


The ability of a machine tool to produce a desired 
design is the ultimate factor controlling quality pro- 
duction. Designs and specifications must be set so 
that machinery and machine operators can meet 
them with reasonable effort 


2. Control the process, not the product. 


Particularly in job-shops where small or medium 

quantities are produced, good quality control can be 
achieved by closely watching the operations and 
making corrections in the processes. When the only 
way of checking a critical characteristic is by de- 
tructive test, then 100% reliability is not possible. 
However, by proper sampling techniques, use of con 
trol charts, and correlation with factors not requir 
ing destructive tests, adequate inspection is possible 
In the case of spot welding it is known that 100% 
inspection can be counted upon only for 85% ac- 
curacy 

Generally it pays to inspect in process in addition 
to inspecting the end product. In this way scrap 
and defective parts are prevented instead of sorted 
out at the final inspection. Final inspection can be 
simplified, too, by passing on to the final inspector 
the results of the in-process inspection 


3. Use inspection symbols 
on your engineering drawings. 
To indicate the type as well as the intensity of 
inspection required for each dimension and the 
method of measurement, symbols such as these can 
be used 
A Direct 
F Fixed 
© Optical 


62 


4. Cross-coordinate management functions. 


To get quality production a number of manage- 
ment functions must be coordinated. There are 
three organizational elements interested in quality 
control: administration, engineering, and statistics 
There are also three functions: setting standards, 
detecting variations, and locating causes. Each of 
the three organizational elements is responsible for 
each of the three functions as shown below 


Locating 
causes 


Setting 
standards 


Detecting 
variations 


Know-how 
Open-mind 


Economic Inspection 
quality 


board 


Administration 


Design of 
experiment 


Engineering Tolerances Measurement 


Analysi 
of data 


Histogram 
Control 
charts 

Sampling 


Process 
capabilities 


Statistics 


It is interesting to note that inspection is only one 
ninth the total picture. 


5. Hold manufacturing personnel 
responsible for quality. 


Whether production or inspection should be re- 
sponsible for maintaining quality has long been 
controversial. Placing the responsibility on the ma- 
chine operator and shop foreman will put quality 
into the product at the time of fabrication. 

Approximately 15% of the companies represented 
on the panel have already made manufacturing 
personnel responsible for in-process inspection. 

Approximately 50% of the companies represented 
are thinking of changing the responsibility from the 
quality control department to the manufacturing 
department. 

Making the operator responsible for his product 
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Control 


may instill a pride of workmanship. Also, it is possi- 
ble to prove to the worker that by trying for better 
quality he will produce more acceptable pieces and 
will be paid more. Care must be taken that the 
manufacturing pace is not so fast that pieces of 
consistently good quality can’t be produced. In any 
incentive plan, management must allow for a cer- 
tain amount of scrap. Then, using quality control 
techniques, studies must be made of machinery 
capabilities, and machinery must be set up properly 
This will automatically help the operator produce 
more and increase his wages 


6. Control quality from top positions. 


The higher in the organizational structure that 
quality control is placed, the more effective the 
function can be. This reduces the number of organ 
izational lines that must be crossed, and enable 
management to consult with quality control per 
onnel in many areas such as performance evalua 
tion, design of experiments, analyses of variance 
and allowances for stack-up 


The reports on which this article is based are 
available in full in multilith form from SAE Special! 
Publications Dept SP-310 includes reports on 
‘Quality Control—An Instrument for Better Man 
agement Decisions” and the 7 other panels held at 
the SAE Golden Anniversary Production Forum, 
Cincinnati, March 14, 1955. Price: $1.50 per copy 
to members and $3.00 per copy to nonmembers. 
SP-311 includes reports on “Taking the Dollars Out 
of Quality Control without Losing Quality” and the 
6 other panels held at the SAE Golden Anniversary 
Aeronautic Production Forum, New York, April 21, 
1955. Price: $1.50 a copy to members and $3.00 a 
copy to nonmembers. 
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Quality Control Panels 


This article is based on the reports 
from the secretaries of two panels 
that were held during SAE Golden 
Anniversary Meetings: 


Quality Control—An Instrument for Better 
Management Decisions, panel held at SAE 
Golden Anniversary Production Forum, Cin 
cinnati, March 14, 1955. 


Leader: Leon Bass, 
ral Electr 


Secretary: H.D. Birch, 
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Taking The Dollars Out Of Quality Control 
Without Losing Quality, panel held at SAE 
Golden Anniversary Aeronautic Production 
Forum, New York, April 21, 1955. 


Leader: €.D. Bryant, 
Secretary: F. J. Hahn, 
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— Traffic Engineering 


to a David Beecroft Award is a challenging and at 
the same time a humbling experience. I am keenly 
aware of the accomplishments of the distinguished 
men who presented the eight preceding papers and 
have admired their scholarly dissertations on im- 
portant aspects of the traffic safety problem. To 
maintain the high caliber of the past is a challenge 
which I approach with humility and yet with en 
thusiasm 

The distinguished statesman, industrialist and 
humanitarian, Mr. Paul Hoffman, in the first Bee 
croft Lecture traced the history of traffic accident 
prevention, and, in predicting a steady improvement 
in the record, gave hope for the future. Thomas 
H. MacDonald, the great road builder, turned the 
spot-light on driver behavior and related these 
characteristics to the needs in highway design. The 
importance of adjudication and enforcement of 
traffic laws have been brilliantly discussed by Chief 
Justice Vanderbilt and Franklin Kreml. The dean 
of safety men, Sidney Williams, has taken us up on 
the mountain to view our complex world and show 
government, education, and 
into a pattern of organized 
hazards of 


&I be invited to present a monograph in response 


engineering, 
conduct fit 


us how 
personal 


effort to adapt our modern life to the 

mechanized, high-speed movement. And in some 
what more specific areas, Rudolph King has shown 
the role of the motor vehicle administrator in the 


control of the vehicle and its driver; Amos Neyhart 
the place of the educator in teaching safe driving 
practices and attitudes; and Earl Hall the vitally 
important role of the gifted man who can, by prope1 
public education, make people “want to have safety.” 
In this, the ninth Beecroft Lecture, I shall at 
tempt to depict the role of the traffic engineer in 
highway safety through his efforts to achieve maxi 
mum efficient operation of our road and street fa 
cilities. If his role is expanded so that traffic engi 
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Its Role in Safe and 


neering can achieve the fullest possible efficiency 
in transportation, the traffic engineer will be able 
to make his maximum contribution to traffic safety 
In this expanded role, the traffic engineer will have 
to go far beyond the application of known tech- 
niques for the betterment of street use if he is 
to meet effectively tomorrow’s traffic problem. He 
will have to develop new methods to deal with both 
old and new problems. He will need more tech- 
nically trained assistants, greater administrative 
responsibilities, and better understanding of the 
complex interrelated problems of transportation, 
land use, and the community’s economy. With 
mastery of these problems, and when we have 
achieved the fullest possible efficiency in transpor- 
tation, we will have made great strides in improved 
safety as well 


The Urge for Mobility 


Beginning with development of the wheel, man’s 
urge has been to ease the difficulties of transport 
As man and his goods have become more mobile, the 
urge has grown to move over greater and greater 
distances in shorter and shorter lengths of time 
And he wants this mobility with complete freedom 
of movement. 

With the advent of the automobile, 
the greatest individual mobility to date The 
motor vehicle is now more than a half cen 
tury old. During that half century the population 
of the United States doubled. Most of the increase 
occurred in urban areas. In 1900, 40% of the popu 
lation lived in cities—about 30 million people. To- 
64% live in urban areas—the 105 million urban 
dwellers totaling about three and a half times those 
of 1900 

Meanwhile, 
than 7000-fold 
enger cars and nota 


man attained 


Oay, 


motor vehicles have ircreased more 
In 1900 there were only 8000 pas- 
single truck or bus. In 1955, 
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Efficient Operation of Streets and Highways—— 


by D. Grant Mickle, 


there are over 58 million vehicles, including some 
10 million trucks and buses. By far the greatest 
percentage of these vehicles are owned and operated 
in or from cities. However, during those 55 years, 
although cities have expanded in area, relatively 
little has been done to provide the kind of facilities, 
for movement and for terminal convenience, so ob- 
viously needed for efficient motor vehicle use. 


The “Traffic Problem” 


From all this has emerged what the average citi- 
zen, the businessman, and the transportation au- 
thority speak of as the “Traffic Problem.” A mo 
ment’s thought makes clear that actually the 
so-called traffic problem is the sum of several prob- 
lems. The three major problems are: congestion 
and delay, lack of terminal or parking facilities, 
and traffic accidents. (The order of their listing 
is not necessarily in the order of their importance.) 
Again, each of these problems is composed of a va- 
riety of individual problems of varying degrees of 
seriousness. There is no single answer to any one 
of the three major problems. 

With the incredible growth of motor transporta 
tion, these problems have reached such a magni- 
tude that many people have become convinced that 
the overall traffic situation is all but hopele We 
are reminded, however, that in the history of the 
American Republic a good many things have looked 


hopeless. There was a time when very few people 
would believe that the Panama Canal would be 
constructed; there was a time when smallpox, 


diphtheria, and polio were regarded as incapable of 
being cured or prevented. At the founding of our 
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nation, its continued existence was not given much 
of a chance; and for a time, World War I and World 
War II appeared to be disasters this country would 
never survive—-yet all these things have been met 
and surmounted. 

In the traffic field, too, are examples of impres 
Sive victories won by the same American energy 
and ingenuity. 

Recently, a statistician figured out that in 1900 
the accident death rate in horse transportation was 
30 deaths per million miles of travel. Statistics for 
the earliest years of the Automobile Age are lacking, 
but we know that in 1925 the motor vehicle death 
rate was 19 per 100 million vehicle miles of travel 
Just before World War II the death rate hovered be 
tween 11 and 12. Since then, the rate has been 
brought down steadily, reaching an all-time low 
of 6.4 in 1954. Even with this low rate, there were 
36,000 deaths. Still, had the 1925 rate continued 
with the 1954 travel volume, there would have been 
a loss of 106,550 lives. This, in effect, represents a 
saving of 70,550 lives in one year alone 

This drop in the death rate didn’t just happen 
The achievement was the result of an aggressive, 
unified attack, in which proven—-and I emphasize 
that word “proven’’—-traffic safety techniques were 
applied These techniques brought to bear not 
only the full force of engineering, but also the re 
sources of education and enforcement. They in 
volved cooperative planning and action by 
highway traffic officials, vehicle administra 


close 
and 


tors, educators, the police and courts, and the public 

itself 
All are agreed that there is room for vast im 
provement in the traffic accident situation. Yet, 
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the American people can look with some satisfac and parking, we have available techniques just as 
tion on a record which shows that within a quarter ound and proven as those that have been used so 











of a century the fdtality rate on roads and stree iccessfully in the battle against traffic accident 
has been cut to about one-third Unfortunately, no similar unified attack applying 
On the engineering side, we know that traffic ac these techniques has ever been undertaken. The 
cidents are often symptoms of faulty road and street question arises: If we know how to cure these 
design, inefficient street use, inadequate warning traffic ills, then why haven’t we done so? There 
and control device lack of roadway capacity, poor are obvious answers, including cost, special interest 
traffic planning, or a combination of these factor involved, lack of leadership, lack of facts, lack of 





There is every reason to believe that still greater trained technicians, and lack of administrative ma 
reductions in accident rate can be achieved when’ chinery to cope with this spreading traffic problem 
these deficiencies are remedied. With a continuing that refuses to respect political boundarie 
















effort on a complete balanced safety program, we The demands of today’s highway transport have 
can assume that a rate of three per 100-million markedly changed the thinking of the administra 
vehicle miles of travel can be achieved nation-wide, tors and engineers who must provide our road: 
ince there are now five states which have already and streets. In the current philosophy, the high 
reached or bettered an enviable record of four way is not merely a device to permit movement; it 

In dealing with the problems of congestion, delay is a productive facility, whose output in transporta 









D. Grant Mickle receives 1955 SAE Beecroft Award 


D. Grant Mickle, Director of the Traffic En 
gineering Division, Automotive Safety Founda 

tion, will receive the Society of Automotive En 

gineers’ Beecroft Memorial Award and present 

the 1955 Beecroft Lecture (which begins on 

page 64) on Monday, Oct. 17, during the Na 

tional Safety Gongress in Chicago 

Mr. Mickle has a national reputation in the 
traffic engineering field, having served as ad 
viser or director for traffic surveys in a number 
of states and cities. From 1940 to 1943 he was 
traffic engineer for the city of Detroit. Pre 
vious to that he organized the Traffic and 
Safety Division of the Michigan State Highway 
Department and served as its first director 

He was Assistant Director of the Michigan 
Highway Planning Survey from 1935 to 1939 at 
the same time he was Manager of the Traffic 
and Transport Department for the consulting 
firm of Jensen, Bowen, and Farrell in Ann 
Arbor, Michigan 

Mr. Mickle is a member and past-president 
of the Institute of Traffic Engineers, and hold: 
membership in the American Society of Civil 
Engineers, American Association of Public 

D. Grant Mickle Works Officials, and the American Society of 
Planning Official: 

Beecroft Award Committee Chairman J. N. Bauman will present the award in recognition of 
Mr. Mickle’s “substantial contributions to the safety of traffic involving motor vehicles” which 
he has made over a period of many year The award, which is made annually, originated in 
a bequest to SAE in the will of its 1921 President, the late David Beecroft 

Previous awards were made to Paul G. Hoffman, Chairman of the Board of Studebaker 
Packard Corp. and past-chairman of the Automotive Safety Foundation; Thomas H. Mac- 
Donald, formerly Commissioner, U. S. Bureau of Public Roads; Chief Justice Arthur T. Vander- 
bilt of the New Jersey Supreme Court; Sidney Williams, Assistant to the President of the 
National Safety Council; Rudolph F. King, Registrar of Motor Vehicles of Massachusetts; 
Franklin M. Kreml, Director of the Traffic Institute of Northwestern University; W. Ear! Hall, 
Editor of the Mason City Globe-Gazette; and Amos Neyhart, Administrative Head of The Penn 
yivania State University’s Institute of Public Safety 

This ninth Beecroft Lecture will be published as a monograph by SAE and made available 
for distribution, as were the preceding Lectures ° 
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tion is measurable in both quantity and quality. 
The basic objective is no longer to create roads, or 
even mobility, but the safest, fastest, and most eco- 
nomical transportation possible. Actually, users 
measure distance today in terms of time rather than 
in miles as evidenced by the driving time charts 
on many road maps. 

Through the centuries, and into the early period 
of the automobile, the engineering approach to the 
highway problem was almost exclusively structural 
With the advent of the modern motor car, the 
functional requirements of the new type of traffic 
gradually became recognized. Emphasis began to 
shift from the static aspects of road design to the 
dynamic factors that bear on free-flowing move- 
ment. Opportunities to apply engineering skills 
broadened to an undreamed-of degree as the volume, 
speed, and composition of motor traffic generated a 
welter of complicated new problems. 

Since the major part of our key systems of roads 
and streets was built to design standards prevailing 
under the old philosophy, it is not surprising that 
we seem to face a perpetual traffic crisis. 

Our existing road and street network was never 
designed to accommodate the half-trillion or more 
miles a year which motor vehicles are now rolling 
up, or to cope with the extremely diversified and 
complex traffic patterns embraced in this astronom- 
ical travel mileage. 


Basic Problem is Lack of Capacity 


Critical lack of capacity on rural trunklines and 
urban arterials lies at the root of much of our pres- 
ent highway dilemma. This is apparent from the 
fact that 87% of all travel on rural highways occurs 
on roads representing only about 13% ef the coun- 
try’s total network. Half of our annual motor 
travel is concentrated on city streets, which com- 
prise only one-tenth of the total road system. The 
latter, of course, explains why virtually every one 
of the 168 metropolitan areas in the nation has be- 
come a chronic traffic bottleneck. 

Structurally, the bulk of our older roads and 
streets is still fairly sound. Capacity-wise many of 
them were already obsolete before World War II 

In the cities, the street capacity problem is usually 
aggravated by a more or less acute shortage of off 
street parking space; in rural areas, it is com 
pounded by a wide variety of design deficiences, in 
cluding lack of roadside control. 

The intolerable waste and inconvenience caused 
by traffic inefficiencies have served to focus increas- 
ing attention on the operational aspects—both in 
the design of new facilities and in the utilization of 
existing roads and streets. It has become clear that 
highway planning, design, and operation are inte- 
gral parts of the total engineering problem, and 
that functional principles cannot be ignored with- 
out grave jeopardy of the public interest. 

Hence, the modern engineering approach strives 
to keep in perspective the relation of geometric de- 
tails to the amount, behavior and speeds of the traf- 
fic the road must carry. We know that the fullest 
possible understanding of the desires and abilities 
of drivers, the characteristics of their vehicles—and 
the definite limitations of both—are prerequisite to 
sound construction and operation. 

It is factors such as these that have helped to 
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define and shape the several functions now gen- 
erally recognized as coming under the head of traf- 
fic engineering. The traffic engineer's knowledge on 
such problems must be used more extensively if we 
are to have efficient and safe transportation, 


Traffic Engineering Functions in 
State Highway Departments 


In a modern state highway department today, 
responsibilities of a division of traffic engineering 
include the gathering of essential traffic facts, and 
accident analysis: the review of highway design to 
insure proper geometric detail; installation of warn- 
ing and directional signs and route markers; in 
stallation of signals at high-volume intersections; 
and marking of centerlines and no-passing zones 
Also within the scope of the state traffic engineer 
is the determination of speed zones and control of 
roadside exits. 

In addition, the state traffic engineering division 
frequently provides consulting service to cities and 
counties within the state, and conducts urban ori- 
gin-and-destination surveys and studies of parking 
demand. Traffic engineers have played a prominent 
part in state-wide engineering studies of highway 
needs that have been made in some 30 states. 


Greatest Need is in Urban Areas 


But the greatest vineyard for the traffic engi 
neer’s labors is in the cities. 

It has been said—without too much exaggera 
tion—that our cities have been trying to make 


eighteenth century streets serve twentieth century 
traffic. The gridiron street pattern common to most 
of our communities, with its characteristic fre 
quency of intersections, was never ideal even for 
horse-drawn traffic, let alone today’s tremendous 
volumes of high-powered motor vehicles. Add to 
this fundamental handicap the acute shortage of 
off-street parking and truck-loading space, and it 
is easy to see why unsnarling the city’s traffic jam 
is a monumental challenge. Pedestrian conflicts, 
cross-traffic and turning movements, curb-parking 
maneuvers, and the mixing of private, commercial, 
and transit vehicles make congestion and accidents 
almost inevitable 


A Master Traffic Plan Needed 


In this situation, it becomes imperative to make 
a realistic appraisal of the existing street plant to 
determine whether or not it is being used to maxi 
mum advantage, and if not, how the full service 
potential of the facilities can be obtained. In cases 
where main urban arteries are taxed beyond their 
absolute capacity, the only solution is expressway 
construction or other capital improvements. But 
clearly the present street system, by and large, will 
have to continue to serve for a long time to come 
In addition, most of the present street system will 
always continue its important function of serving 
the adjacent land, even after through-traffic has 


been transferred to modern expressways. This 
leaves no alternative but to find ways and means 
to reduce physical hazards and utilize available 


riding surface to the utmost. 
A city’s traffic improvement program should be 
comprehensive enough to enable each form of street 
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HIS is the ninth of ten Lectures by recipients 

of the David Beecroft Memorial Award, pre 
sented annually for ‘substantial contributions 
to the safety of traffic involving motor vehicles. 


The Award originated in the terms of a be 
quest to the Society of Automotive Engineers 
by the late David Beecroft, SAE president in 
1921 


Previous awards were made to Paul G. Hoff- 
man, Thomas H. MacDonald, Arthur T. Vander 
bilt, Sidney Williams, Rudolph F. King, Franklin 
M. Kreml, W. Earl Hall, and Amos E. Neyhart 


Copies of this Lecture are available in booklet 
form from SAE Special Publications Department, 
at 50¢ a copy to SAE members and $1.00 a 


copy to nonmembers 


transportation (transit, trucks, and passenger cars) 
to give maximum service in its own particular field 
in keeping with public demand, and flexible enough 
to keep abreast of the city’s organic growth. 

Such a program is conditional on broad transpor- 
tation planning. This calls for a careful analysis 
of all the relevant items in the community—basic 
transportation needs; inventory of the street plant 
and its physical condition and operating charac- 
teristics: origin and destination of traffic move- 
ments; traffic volumes; parking demand and sup- 
ply; the amount and distribution of housing, 
employment, shopping, schools, and other major 
land uses; proposed development or redevelopment; 
possible changes in population density and in trans- 
portation habits; decentralization trends, and so 
forth. 

With the essential facts of street use and trans 
portation needs fully determined and evaluated in 
the total transportation plan, it is then possible to 
organize the streets into systems which will best 
serve the indicated requirements 

Through this process of classification, streets are 
grouped in accordance with the basic function they 
should be performing—whether it is to provide ac- 
cess to adjacent property, circulation from one area 
of the city to another, or through-service. When a 
street serves mixed purposes, seldom is any one of 
them well served, and the end product is likely to 
be congestion and confusion. 

Classification provides the basis for the city’s 
master street plan—-which, in essence, is the blue- 
print for implementing the orderly grouping of the 
streets. 

The street plan covers both the physical design 
and operational improvements needed to bring each 
system to the level of adequacy for the job expected 
of it 
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The master street plan must, of course, be inte- 
grated with overall city planning—serve as its 
framework so to speak—since traffic is a circulatory 
system necessary to the location and the mutual 
relations of the varied community activities. 

The plan can exert a powerful influence in de- 
fining neighborhoods, stabilizing land values, con- 
trolling abnormal decentralization and rectifying 
the jumbled land uses that have generated so many 
of the city’s headaches. It can do much to aid 
transit operations and coordinate them more effi- 
ciently with other forms of transport. 

To carry forward a program of traffic relief in 
line with these broad plans requires adequate laws, 
sound administration and above all, public under- 
standing which will lead to acceptance and support. 
The traffic engineer must play a leading role in ob- 
taining this support and his administrative stature 
should reflect his abilities to cope with many of these 
complicated issues. 


Traffic Measures for More Efficient Street Use 


The recognized procedures of traffic engineering 
can be used to correct an amazing number of weak- 
nesses in the existing street plant. Not only are 
these measures, for the most part, relatively inex- 
pensive, but many of them result in benefits which 
are both immediate and lasting. Some of the tech- 
niques have been newly developed; others are adap- 
tations or refinements of practices that predate the 
automobile, and in some instances go back to an- 
cient times. 

For instance, safety islands for pedestrians were 
already common on the streets of London and Paris 
in the 1860’s. Road markers were used abroad for 
many centuries, and in America from Colonial days. 
Our frontiersmen blazed trees or bent saplings to 
mark their trails, and ancient peoples often piled up 
stones as trail markers. At the time the “horseless 
carriage” first became popular in the United States, 
state route numbers were often painted on con- 
venient barns, bridge railings and telephone poles. 

Because the streets of Imperial Rome were nar- 
row and congested, the Caesars established the first 
one-way movement in recorded history. Parking 
restrictions go back almost as far, as evidenced by a 
law in old Pompeii which forbade chariots to stop 
on the road for loading. In England, regulations 
of 1660 vintage prohibited the parking of hackney 
coaches on the King’s Highway. Albany, N. Y., 
passed an ordinance in 1697 to limit the speed of 
horse-drawn vehicles and horseback riders. While 
the first traffic survey in this country—a study made 
in New York to determine customary curb parking 
distances of motor vehicles—-was conducted as early 
as 1910, the origin-and-destination study is a rela- 
tively recent development. 

By carrying forward an intelligent and aggressive 
program of operational measures, many of our cities 
have substantially increased their street capacity, 
opened up critical bottlenecks, eliminated recurrent 
traffic disorders, and reduced their accident rate 
without large capital expenditure. Proven traffic 
engineering tools of modest cost that have brought 
about these benefits include the extensive use of 
one-way street systems; traffic signal controls 
actuated by traffic density; reversible lane usage at 
peak flow periods; curb parking controls; pedestrian 
supervision; uniform system of pavement marking, 
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directional, informational and warning signs; and 
effective routing plans for commercial vehicles and 
through-traffic. 

For example, in one West Coast city, channeliza- 
tion and signal modernization at one important 
intersection not only relieved congestion, but also 
reduced accident occurrences 90% the first year 
following the improvement. Intersection redesign, 
one-way operation of an intersecting street, signal 
modernization, and pedestrian controls, reduced ac- 
cidents from 11 to 3 in one year at a troublesome 
location in a large midwestern city. Coordination 
of signals over a section of streets in a southern 
city cut travel time from 10 to 4 minutes, and also 
reduced accidents 30% in the first year of improved 
operation. Examples like this, typical of traffic en- 
gineering service, emphasize the point that when the 
street system and traffic controls are adjusted to 
provide efficiency, safety is a valuable collateral 
benefit. 

Failure to make more use of operational tech- 
niques in many cities can be ascribed to official fail- 
ure to understand the fundamental importance of 
street transportation or the extent of the losses en- 
gendered by bad traffic conditions. 

Most cities spend only a fraction as much directly 
on traffic-accident prevention as on fire protection. 
Yet in monetary terms—as well as in total lives lost 
annually—traffic accidents are a vastly greater 
menace. 


Improved Street and Traffic Management Needed 


Another factor which retards development of a 
realistic program of traffic improvement in many 
cities is ineffective administration. Certainly, to 
relieve our strangling communities through freer 
circulation—in the face of antiquated streets and 
record-breaking travel volumes—poses a supreme 
test of sound management. Too often, however, 
the organizational structure for administering the 
facilities is as seriously deficient as the street plant 
itself. Scattered responsibilities, split authority 
and scrambled organization seem to be character- 
istic of this vital phase of public administration 

In the case of the older municipal services, such 
as water supply, welfare, and public works, unity 
of the managerial structure and centralized author- 
ity are provided for in the city charter. Few cities 
have given charter recognition to street and traffic 
administration as a major municipal function, with 


the attention and stature accorded to the long- 
established departments. 
Instead, responsibilities in this area have been 


parceled out, as occasion arose, among existing city 
agencies. Such diffusion naturally results in divided 
powers, duplicated effort, conflicts, and other in- 
efficiencies. Desirable physical improvements, even 
those of a minor character, may be delayed indefi 
nitely as the proposed project is shuttled back and 
forth from one municipal agency to another. More- 
over, proper correlation of physical improvements 
and traffic operations becomes a virtual impossibil- 
ity. 

An all-too-common result of this glaring ad- 
ministrative weakness is the failure to make a spe- 
cific agency responsible for the development, design, 
and programming of a master street plan. Without 
a master plan—and the authority to carry it for- 
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ward—it is hard to budget expenditures prudently 
for even individual projects, not to mention a com- 
prehensive street program. 

Lack of a centralized street and traffic agency also 
makes it difficult for the city to carry on necessary 
liaison in highway matters with other jurisdictions. 
That is an important consideration, since modern- 
ization of arterial routes usually demands coopera- 
tion of other levels of government—county, state, 
and Federal. The present setup of most municipal 
street agencies provides no focal point for effective 
inter-governmental relations, which of course are 
essential not only in planning of facilities, but in 
joint financing, acquisition of rights-of-way, and 
contract letting. 

An encouraging sign is the recent action taken 
by a few of the larger cities, notably Detroit, New 
Orleans, and Philadelphia, in consolidating some of 
the basic functions of street and traffic manage- 
ment. Because of the vital importance to every 
city’s economy, street transportation deserves major 
attention, and this can best be insured through 
integration in a single department of those func- 
tions pertaining to the planning, construction, 
maintenance, and operation of the street system. 
Included, too, should be traffic and engineering sur- 


veys, transit routing, street lighting, issuance of 
permits, and parking. It appears certain that in 
the future more and more cities will assign these 


functions to one agency and insure continuity by 
giving it charter status 


Metropolitan Area Coordination 


The rapid growth of suburban sections in recent 
years emphasizes the need for an area-wide ap 
proach in municipal thinking and planning, whether 
in the interests of improved transportation or other 
civic objectives. To preserve the economic health of 
parent cities and foster sound development of the 
fringe communities will require the utmost in har- 
monious adjustment of transportation, land use, 
zoning, traffic laws and controls, administration, and 
financing. Otherwise, the suburban communities 
will continue to compound the errors of the past 

In discussing an area-wide approach, the example 
of water supply furnishes an excellent analogy 
The water system of trunk lines, feeder mains, and 
service lines more than superficially resembles the 
street system. And both are intended to provide 
an indispensable service, upon which the public de 
pends, day in and day out, all year long. Moreover, 
it is imperative that the amount of service be kept 
abreast of the needs of a growing population. In 
the case of the water system, this is effected through 
careful advance planning and unified control over 
a whole metropolitan area. Not so with the street 
system. The confusion caused by non-uniform con 
trols, non-continuity of street development, and 
lack of overall planning are painfully apparent to 
the motorist though he may not understand the 
causes. Traffic flows throughout an area with no 
thought of political boundaries or governmental 
jurisdictions. Therefore, we must begin to treat 
traffic problems as we long ago learned to solve our 
water problem, on an area-wide basis. We should 
not let outmoded laws, entrenched office holders, or 
plain inertia deter us from developing a modern 
governmental structure to deal forthrightly with 
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the traffic and transportation problems of our great 


metropolitan areas 


Research 


An era of comprehensive traffic research was 
ushered in back in the early Twenties, when progres- 
sive highway administrators decided that the trial- 
and-error methods and expedients of the past would 
never provide solutions for the complex problems of 
motorized movement A few states, notably Ohio, 
and several large cities, including Chicago, Pitts- 
burgh, and Seattle, at that time began to assign 
engineers to the collecting and analysis of traffic 
facts on a full-time basis. The United States Public 
Roads Administration (now the Bureau of Public 
Roads) initiated a series of fundamental traffic 
studies and several universities undertook similar 
research. In 1936, the state planning surveys, con- 
ducted jointly by the states and Public Roads on a 
continuing basis, started to build up a vast reservoir 
of valuable transportation knowledge 

These technical studies brought to the surface 
many of the underlying weaknesses in the highway 
transportation system, formerly either overlooked 
or misinterpreted. For instance, it had been com- 
monly believed that the great bulk of traffic ap 
proaching on main rural roads wants to avoid the 
cities. Origin and destination surveys disproved 
this, and showed that attempts to relieve urban 
street congestion by routing around medium- and 
large-sized cities were by no means the complete 
answer. It had been assumed, also, that most of 
the traffic that enters cities was headed for the 
central business district. Studies revealed that up 
to 50% of the downtown volumes were merely pass 
ing through, for lack of more direct distribution 
routes 

Formerly municipal officials had looked upon 
street widening as a sort of cure-all for street con- 
gestion. Research brought out that the real bottle 
neck is the intersection, and that merely broadening 
a thoroughfare did not correct the basic cause of 
jamming Moreover, it was indicated that cities 
which spent substantial sums in widening major 
streets could have obtained the same or even better 
results by eliminating the space waste and traffic 
disorders caused by indiscriminate parking at the 
curb. It was also found that off-street parking fa 
cilities were often cheaper than widened arterials. 

Again, in searching for reasons for the preponder- 
ance of nighttime accidents, it became apparent 
that many street lighting systems had been designed 
with too much emphasis on beautification and too 
little on safety. Most of the illumination, instead 
of being directed onto the pavement, was being 
thrown into the air or used to illuminate the facade 
of buildings along the street 

New findings revised old theories about the rela 
tion of speed to accidents. Setting of arbitrary 
limits, usually without the advantage of engineer- 
ing considerations, was having no perceptible ef- 
fect on the accident curve. Speed in keeping with 
conditions, rather than a general slow-down of 
motor vehicles, became a more realistic objective of 
control—especially since in the public mind the 
free mobility of the automobile is one of its prime 
assets 

Similarly, it became clear that misuse of traffic 
control devices and other regulatory measures was 
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not only wide-spread, but was adding materially to 
the traffic confusion. It began to be recognized that 
an unwarranted or a badly-timed signal light, or a 
poorly-placed traffic sign, could do more harm than 
good; or for instance that because of unsound rout- 
ing, the place where transit vehicles must make a 
turn could become the focal point of a perennial 
traffic snarl. 

In short, the cardinal lesson taught by the factual 
studies was that efficient traffic operations are im- 
possible without the guidance of tested engineering 
principles. 

Most of the data collected by the state highway 
department planning surveys were confined to rural 
roads. In cities, the almost complete lack of simi- 
lar and equally essential data continues to be a 
major barrier to more rapid progress in solving our 
urban transportation problems 

Effective operation of street and transit systems 
requires the employment of technical information, 
comprehensively collected and analyzed, and based 
upon cumulative experience. Likewise, adequate 
facts are needed for continuous long-range plan- 
ning and for closely integrating such planning with 
day-to-day operations. Such facts aid the city 
planner in developing plans and establishing capital 
improvement programs related to urban transporta- 
tion; the traffic engineer in operating the street sys- 
tem to maximum efficiency; the transit operator in 
providing more effective service; the public works 
director and the city engineer in designing street 
improvements and in creating the street mainte- 
nance program; and the financial official in the 


preparation of the annual budget 

Not until municipalities have at their disposal an 
ample reservoir of these data will they have an ade- 
quate means of determining the deficiencies of their 
transportation systems, of planning realistic pro- 
grams to overcome those deficiencies, and of pre- 


senting clear statements of needs to legislative 
bodies and the public. 

For several reasons, unfortunately, cities have not 
been able to undertake such data-collecting pro- 
grams. In general the type and scope of the facts 
required have not been adequately defined, nor have 
altogether efficient procedures been developed to 
collect the information. 

Some data, it is true, are available and some col- 
lection methods exist. In respect to the latter, how- 
ever, it frequently is found there has not been suffi- 
cient development of the data; dissemination among 
cities has been far too limited, or present methods of 
collecting data are too expensive. 

Six national organizations, with interests spe- 
cifically in the urban field, have recognized this lack 
of essential data, and in May of 1954 formed the 
National Committee on Urban Transportation. The 
aim of this new body is to determine which facts 
cities should collect and to provide standard col- 
lecting procedures. The cooperating organizations 
are: American Municipal Association, American 
Public Works Association, American Society of Plan- 
ning Officials, International City Managers’ Associ- 
ation, Municipal Finance Officers Association, and 
National Institute of Municipal Law Officers. Be- 
cause of the growing importance of coordination 
between rural and urban traffic planning, the 
municipal groups invited representatives from the 
U. S. Bureau of Public Roads and the American As- 
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sociation of State Highway Officials to membership 
on the Committee. 

Basically, the Committee seeks to develop new 
and simplified methods to evaluate the existing and 
potential requirements for moving persons and goods 
throughout an urban area. Furthermore, the sub- 
ject of an optimum level of service at which such 
persons and goods should be moved is being thor- 
oughly explored. 

Central to this far-reaching project is an all in- 
clusive inventory of transportation services and fa- 
cilities. This will cover the physical conditions of 
the transportation system, the operational condi- 
tions of the system, as well as the existing legal 
tools, financial limitations and possibilities, and 
managerial structure related to urban transporta- 
tion. So that the findings of this inventory may be 
most beneficial, all data, as far as feasible, will be 
collected and reported on a uniform basis. 

After techniques and methods are established 
initially by subcommittees, pilot studies will be con- 
ducted in test cities throughout the country. Pro- 
cedures then will be revised and refined in light of 
the pilot projects. Finally, manuals will be prepared 
and made available to all cities. 

Procedures to be set forth in the proposed manuals 
should permit cities to carry out programs of fact- 
gathering and analysis, with local forces and on a 
uniform basis, within the normal framework of 
municipal administration. The plan is to design 
simple, economical procedures which will permit 
studies to be undertaken frequently enough to meas- 
ure the impact of changing conditions. 

Specifically, for the traffic engineer this wealth of 
basic data will make it possible for him to clearly 
understand the total urban transportation prob- 
lem. It will give him the information necessary to 
evolve compromises necessary to use the existing 
streets to their maximum efficiency. This informa- 
tion will help him analyze the needs for new traffic 
arteries and indicate how they should be integrated 
with the existing street system. Likewise, it will 
help to coordinate such long-range planning with 
day-to-day operations. 


Interest Grows in Urban Problems 


Recently, there has been a great resurgence of in- 
terest in the urban problem. Much attention is 
being focused on the need to renew and rebuild 
large metropolitan areas. 

For example, the National Retail Dry Goods As 
sociation has established a Committee on Revital- 
ization of the Downtown Area. This Committee in- 
tends to dramatize to the 7500 members of NRDGA 
throughout the nation the problems which are 
plaguing downtown districts in most of the cities 
A further Committee proposal is to “give advice and 
counsel where it may be sought, as to what step 
should be taken to arrest the trend of deterioration 
present in so many of such districts.” 

Another new national organization is made up of 
citizens concerned with urban renewal. It is called 
the American Council To Improve Our Neighbor- 
hoods—ACTION, for short. It is backed by some of 
America’s leading citizens from all branches of in- 
dustry and commerce. The organization plans re- 
search, promotion and field departments, and ex- 
pects to give assistance to communities desiring to 
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embark on urban renewal programs. 

Still another group is the International Down- 
town Executives Association, the abbreviated title 
of which is IDEA. This group is concerned primarily 
with the shift of business from downtown areas to 
the suburbs and seeks to combat any threat to re- 
tail trade and downtown property values through 
expert attention to midtown transportation and 
parking problems. 

The economic and social health of our cities de 
mands that we act with dispatch because the need 
for improved facilities is critical and must be met 
without delay. At the same time, we simply cannot 
afford to make mistakes in planning these com 
munity and transportation betterments. The col 
lection and use of data to guide current transporta 
tion planning is vitally important and must be 
carried forward with vigor. At the same time, the 
importance of basic research cannot be over-em 
phasized for there are vast areas in the urban com 
plex in which our knowledge is deficient. There 
have been some interesting moves in this direction 
For example, the Highway Research Board of the 
National Research Council appointed a Special Com 
mittee on Urban Research, which met in Washing 
ton early in 1954. The Committee drew three prin 
cipal conclusions 


“First, the importance of cities in the United 
States from the standpoint of their population, 
wealth and economic activity places a high prior 
ity on the solution of problems standing in the 
way of a desirable development of urban com 
munities. 

“Second, among the many problems of our 
cities, one of the most important is the provision 
of adequate transportation. The Committee fo 
cused on the transportation aspects of the urban 
problems, but it emphasized the fact that trans 
portation problems are closely related to the many 
other problems facing the city, and that transpor 
tation solutions must derive from solutions in 
volving the total urban complex. 

“Finally, study and action to relieve the difmf- 
culties now encountered in urban areas are not 
commensurate with the plight of our cities nor 
the urgency of needed remedies.” 

On the third point the Committee elaborated 
as follows: 

“Research on urban problems is being 
ducted on a small to modest scale in a number of 
universities and other agencies, but it is not 
known how many organizations are engaged in 
this work and what the nature and scope of ac 
tivities may be. 

“There appears to be no focal point at the na 
tional level where a knowledge of what is being 
done and what has been accomplished is main- 
tained 

“There is presumably no organization dedicated 
to the dissemination of research findings aimed 
at promoting a better understanding of the city 
and its transportation and related problems. 

“There appears to be no effort underway to 
achieve a comprehensive approach to the trans- 


con 


portation problems of cities through organized 
research among all of the many disciplines 
involved. 


“Financial support now being made available to 
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universities and other agencies attempting to 
open up new avenues to the understanding and 
solution of urban problems is not adequate.” 


The Committee recommended the creation of a 
special organization with two functional parts: 
technical research, and ways and means of financ- 
ing the studies. The Highway Research Board is 
now organizing a continuing project of Urbaniza- 
tion Research 

This type of broad urban research is necessary if 
the traffic engineer is going to know how he can 
most effectively integrate the development of the 
transportation system with overall community ex- 
pansion. Certainly an approach to the urban trans- 
portation problem on such a broad basis is bound to 
bring greater efficiency to our streets and highways. 


Traffic Engineer's Role Broadened 


Against the background of phenomenal growth of 
motor vehicle use and increasing public concern 
about the inadequacies of present urban transpor- 
tation, the role of the traffic engineer has broadened 
immensely. He is no longer merely a sort of glorified 
screwdriver mechanic” who installs signs and 
markings to guide and warn traffic, and times sig- 
nals to alternately assign right-of-way at busy in- 
tersections. Nor is he just a trouble-shooter—the 
man to whom unusual or controversial traffic dif- 
ficulties are referred He is now recognized as a 
specialist with responsibility for discovering and 
defining traffic and transportation problems and 
developing practical plans for their solution—in 
other words, the technician who makes the street 
transportation system tick. 

By the very nature of the problem with which he 
must deal, and by the experience gained therefrom, 
he has become an essential engineering cog in the 
machinery of providing safe and efficient transpor- 
tation. The job is complex, involving a myriad of 
movements for a vast variety of purposes. The 
quality of transportation has a direct bearing upon 
‘hopping habits, retail trade, property values 
indeed, the entire economy. No single activity has 
as much influence on the country’s economic health 
as does that of the highway transportation industry 
Therefore, our best hope for finding solutions to 
many of the knotty problems of urban transporta 
tion lies with the men whose training and experi 
ence are in those areas dealing with: travel desires, 
characteristics of drivers and vehicles, traffic pat- 
terns, travel habits, relation of geometric design 
to accidents and efficient movement, the effect of 
land uses upon traffic density, parking, terminal 
needs and other related matters 

One major challenge facing the traffic engineer is 
to help in the realistic integration of mass transit 
and automobile use, so that each may provide maxi- 
mum service consistent with public desire. Another 
is to meet the many new operational problems intro- 
duced by modern expressways, especially in the ur- 
ban areas, Coordination of expressways with exist- 
ing street systems and parking facilities is a jig-saw 
puzzle of formidable size that must be solved. The 
characteristics of drivers, intricacies of road and 
street layout and vehicle design must be taken into 
account in the interest of safety. Roadside control, 
safe but not restrictive speed regulations, improve- 
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ment of nighttime visibility, pedestrian control, 
equitable regulation of street parking, commercial 
loading and routing measures, off-street parking, 
zoning, land use and street capacity appraisal, as 
well as the more conventional techniques for guid- 
ing, warning and directing traffic all must be ap- 
plied with understanding. 


Traffic Engineering Training 


The traditional highway engineering curriculum 
of the past provided little instruction in some of 
these areas, which embrace not only civil engineer- 
ing techniques, as well as electrical and mechanical 
engineering principles, but also economics, psychol- 
ogy, and government. Thus, there was need for 
specialized training for technicians who would give 
full time to operational aspects of the highway job 
and to the related problems of planning and design 
First established at Harvard, and since 1938 located 
at Yale, the Bureau of Highway Traffic has pro- 
vided graduate traffic engineering training for over 
300 engineers, most of whom are now actively car- 
rying on their professions in positions of responsibil 
ity in cities and states. 

While the post-graduate work at Yale is highly 
specialized, other universities offer training and re- 
search opportunities in traffic engineering along 
with highway engineering courses. Notable among 
these are the University of California, Georgia In- 
stitute of Technology, Purdue, Cornell, and the Uni- 
versity of Michigan. 

With a need for specialists to head up traffic engi- 
neering units in all cities over 50,000 population and 
in every state highway department, toll road author- 
ity and the more urbanized counties, there is an 
urgent and continuing demand for these engineering 
graduates. In spite of the more than 800 members 
of the Institute of Traffic Engineers, there is still 
need today for 1200 or more additional, qualified 
traffic specialists. But in addition, the growing 
complexity of highway transportation requires that 
all technicians who plan and design the road and 
street network, from the chief engineer or director 
of public works to the chief of design, have under- 
standing of operational principles. The limitations 
of both drivers and vehicles must be reflected in 
the geometric design. The understanding of acci- 
dent causes, requirements of intelligent control and 
needs for adequate direction of traffic, as well as 
the techniques for traffic planning, are necessarily 
a part of the modern highway engineer’s training 
Therefore, a paramount need in all engineering 
schools is for more rapid integration of basic traf- 
fic operational principles in highway engineering 
courses 

Because of the urgency of the problem, and in 
anticipation of a greatly expanded road building 
program, there is also need for a stepping-up of in- 
service training for state and city officials respon- 
sible for traffic planning, design and operation 
Here is an opportunity for providing a real service 
through the cooperative efforts of state highway 
departments, leagues of municipalities, and state 
universities 

A Look Ahead 


Looking ahead, we can safely predict that the 
demand for qualified traffic engineers will continue 
to rise, as urban highway facilities are expanded 
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and rehabilitated through the many stepped-up 
programs that are sure to come. The public will 
expect full service dividends from the spacious mo- 
torways in which they are now investing in growing 
measure. The super-highways now beginning to 
thread a few of our chief cities will some day be 
part of expressway networks that will lace many 
metropolitan areas. By the same token, the sheer 
volumes of motor traffic on existing facilities are 
certain to give impetus to an accelerated effort to 
operate them as scientifically as possible. 

This will involve more productive methods of lane 
usage and reversal of the direction of traffic during 
peak periods by signal control. Instead of lane effi- 
ciencies of only 20 and 30%, as now experienced on 
many of our urban arteries, service approaching the 
high efficiency ratio on expressway lanes will be 
sought and probably obtained. 

More and more, surface arterial streets will be 
converted to semilimited access facilities by closing 
minor cross-streets and controlling turns at major 
intersections Progressive signal timing, giving 
preferential treatment to the direction of principal 
traffic flow at different times of the day, will also 
be employed far more extensively than at present. 

Modern signal-control methods will be a ‘“‘must”’ 
and electronic devices will be used to change signal 
cycles several times during the day to accommodate 
shifting patterns of traffic movement. Radar or 
modified, closed-circuit television may be adapted 
for use at strategic points to advise a central dis- 
patching office of unusual traffic tie-ups, so that 
emergency measures can be taken promptly. 

Parking on the street will disappear, and off- 
street parking structures will sprout plentifully in 
the downtown sections. Mechanical garages will be 
commonplace; devices for parking vehicles will be- 
come just as much a part of business facilities as the 
elevator and the escalator. 

In 10 short years we have seen monumental 
changes in the central area of such cities as Los 
Angeles and Pittsburgh. Is it visionary to imagine 
that another 10 or 20 years may bring even more 


Cornering Force . . . 


to change greatly by tire construction. 





HIS is one of the findings of a test conducted to 
determine the handling characteristics of tires at 

high speed, using a method which makes a con- 

tinuous recording of tire temperature and pres- 

sures, and the forces acting on the chassis and on 

certain chassis parts. 

Other findings were as follows: 


@ Self-aligning torque did not drop off at higher 
speeds at normal slip angles. This tends to contra- 
dict previous findings and opinions. 

@ Self-aligning torque can be improved through 
tire construction, but probably at a sacrifice in rid- 
ing comfort. 

@ Self-aligning torque drops off rapidly at higher 
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startling improvements, such as networks of ele- 
vated expressways or freeways leading directly to 
huge parking structures. strategically located 
throughout the business district? Escalators from 
the parking levels to ground level, which will be de 
voted to promenades, parks, and store displays, all 
served by covered, moving sidewalks? Commercial 
delivery to stores by underground conveyors or 
pneumatic tubes from fringe truck terminals? 
These and improvements yet undreamed-of may be 
conventional in the foreseeable future. 

In rural areas, spot treatment will provide extra 
lanes on steep grades for slower-moving vehicles 
Roadside controls will be much more extensive, and 
signing will be modernized for greater visibility and 
convenience. With an expanded highway program, 
we will see rapid development of high-capacity 
roadways between and through all principal cities 

New-type controls on these modern motorways 
will bring an even higher degree of safety at high 
operating speeds. These may take the form of elec- 
tronic devices to adjust speeds to various conditions 
of weather or traffic. Density-measuring devices 
will reroute traffic away from congested areas and 
warn in advance of traffic stoppages due to accidents 
or breakdowns 

We are, without question, on the threshold of a 
transportation era when automotive travel will ex- 
ceed anything previously visualized. Our present 
traffic volumes have already far outrun the volumes 
predicted for 1960. In terms of number of motor 
vehicles, we are 10 years ahead; in terms of roads 
and streets, we are at least ten years behind. Since 
the highway system is the backbone of our civilian 
economy and our national defense, we cannot afford 
to lose sight of this fact. It is a matter of vital im 
portance to all citizens. To the traffic engineer, it 
is both a challenge and a tremendous opportunity 
For to serve the nation adequately in the critical 
years ahead, highway transportation must be tech 
nologically advanced to the limit of our capabili- 
ties—-must be expanded, revitalized and made safer 
and more efficient than ever before 









seems to be an inherent characteristic of the pneumatic tire which will be difficult 


J. J. Robson, 





angles. However, these are beyond normal turning 
angles used on the highway. 

@ Studies thus far show a reasonable correlation 
with previous work which generally has been done 
on smaller test wheels at lower speeds 

Certain peculiarities have shown up, particularly 


in the erratic behavior of the alignment torque 
This needs further work now in progress in our 
study. (Paper “High Speed Cornering Forces” was 


presented at SAE Golden Anniversary Summer 
Meeting, Atlantic City, June 15, 1955. it is available 
in full in multilith form from SAE Special Publica- 
tions Department. Price: 35¢ to members, 60¢ to 
nonmembers. Also, the complete paper appears in 


the 1955 SAE Transactions.) 
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Notes Gains in 


HE SAE Golden Anniversary West Coast Meeting 

demonstrated vividly that the trucking industry 
of the Northwest ts very much aware of its respon- 
sibilities to the general public. The 400 men who 
gathered at the Multnomah Hotel in Portland, Aug 
15-17, for the event spent as much time discussing 
regulation of truck noise and provision for depend- 
able braking as they did on maintenance subjects 


Three Busy Days 


In six technical sessions the men discussed deci- 
bels and deceleration, suspensions and supercharg- 
ers, Stop-and-go service and shop instrumentation, 
chromatograms and the construction of a plastic 
body truck driven across the country to the meeting 
by two young women. Meantime, wives who had 
come with their husbands enjoyed a drive along the 
Columbia River, a cruise on the Willamette River, 
and a tour of a Knitting mill, on successive days 

General Chairman of the meeting was Julius 
Gaussoin Mrs. C. A. Dillinger was in charge of 
ladies’ events 

The men and many of the wives attended a ban 
quet Tuesday evening, Aug. 16. There they heard 
Walter W. Belson, of American Trucking Associa 
tions, Inc. credit the industry with not only serving 
the public but making people aware of that service 
He said the industry has achieved two positive re 
sults in public relations: (1) The public is aware 
that truck transportation is essential in peace and 
war. (2) And the public now has a generally fav 
orable attitude toward truck drivers. This was done 
Belson pointed out, not by propaganda but by the 
industry's good practices in driver selection, train 
ing, and supervision 

One important objective still to be achieved is to 
convince the public that “the trucking industry 
Stands on its own feet and pays its own way,” Belson 
said. He remarked also, “One of the major factors 
in the progress of the trucking industry has been 
the standardization activities of the SAE.” Mem 
bers were proud to hear, too, from Toastmaster 
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Claire Brown, president of the Oregon Trucking As- 
sociation: “I want to express the indebtedness of 
our group to you men of the SAE and your Society 
The trucking industry could not have prospered and 
become the factor it is in our nation’s bloodstream 
had it not been for your help.” 

Discussion at a technical session left no doubt 
that the industry is making progress in another 
field of public interest. Noise, that is. Most new 
trucks roll off the assembly line with mufflers that 
hush engine noise to the 125-sone level set by the 
Automobile Manufacturers Association several years 
ago. When the original muffler wears out, the truck 
owner can buy a replacement muffler that will again 
quiet the vehicle. Not all replacement mufflers can 
do the job, but there are some adequate replacement 
mufflers on the market and more on the way 


Tackle Noisiest First 


Speaker and discussers agreed that enforcement 
of 125-sone regulations need not be the bugaboo it 
has been considered. True, the only portable in 
strumentation now available measures decibels in 
stead of sones. And the two scales are not convert- 
ible. But the situation has improved to the point 
that we can rely on the enforcement officer’s built-in 
sound-measuring device—his Most modern 
trucks on the road today operate below the 125-sone 
level. The occasional vehicle that doesn’t is usually 
a flagrant violator operating at 200 sones or louder 
due to generally poor maintenance 

Trucks this noisy are easy to spot. Let the en 
forcement officer present them with citations which 
require the owner to improve his equipment or prove 
that it is equipped with mufflers certified to quiet 
that particular model to the accepted level. Such 
was the sentiment of participants in the session 

Implied was the warning that any operator pres- 
ent who hadn't done all he could to reduce the noise 
of his trucks could expect no sympathy from his 
more civic-minded brethren. A small percentage of 
noisy trucks can bring down public wrath on the 
entire industry, it was emphasized 


ears 
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uffling, Stopping Ability 


Truck operators are just as much concerned that 
there be safe, reasonable regulations on stopping 
ability. They listened intently to the news that the 
Uniform Vehicle Code now incorporates the stopping 
ability recommendation of the Bureau of Public 
Roads. Next step is to get the new brake code 
adopted by the States. Final step will be to see that 
it is enforced effectively and fairly, they were told 


Swiss Make Brake of Engine 


Wheel brakes aren't the only means of decelerat- 
ing vehicles, meeting participants were reminded. 
Many European vehicles, particularly the Swiss Pos- 


SAE Councilor |. G. Holm 
strom (left) who represented 
SAE President C. G. A. 
Rosen at the banquet, SAE 
Oregon Section Chairman 
Ray Preston, and Meeting 
General Chairman _ fulius 
Gaussoin 
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tal System busses, turn their engines into compres 
sors to absorb energy and slow themselves. Basic- 
ally, all it takes is a valve to close off the exit to the 
exhaust manifold plus a device for cutting off fuel 
at the carburetor or diesel injector. As the truck's 
inertia drives the pistons, they pump air into the 
manifold, absorbing the vehicle’s rolling energy 
The additional retardation is usually about equiva 
lent to one gear step-down 

For highways to keep pace with advances in ve 
hicle design, said luncheon speaker R. H. Baldock of 
the Oregon State Highway Commission, there must 
be a basic highway plan. He urged trucking inter 
ests to work with city, county, and state authorities 
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Highlights of the papers and panel discussions follow: 


PROGRESS IN NOISE 

We're making slow but 
re in quieting the nation’s truck fleet 
rruck manufacturers have voluntarily 
adopted a 125-sone standard of maxi 
mum allowable truck loudne Virtu 
ally all the trucks coming off th 
assembly now have muffle at 
least thi tandard Also 
the replacement-muffler manufacturer 
are tooling up quickly to produce muf 
flers for older vehicles that will likewise 
meet this standard 

Enforcement ag 
problem 


ABATEMENT 


teady prog 


new 
line 
quiet a 


till h a“ 
There no 
instrumentation for measuring vehicl 
the tandard. There is 
portable instrumentation for measuring 
noise in decibels, but a decibel enforce 
ment standard would have little rela 
tionship to the sone production stand- 
ard.-L, ©. Kibbee, American Trucking 
Associations, Ine., A Practical Ap 
the Truck Noise Problem” 
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NEW STOPPING ABILITY REGULA 
TION fhe requirement adopted fo 
the Uniform Vehicle Code follow to 
the letter the recommendation of the 
Advisory Committee on Boake Rese 
to the Bureau of Public Read 
reoulrement 1 
Brakes of all 


hall be 


irch 


rhe 


vehicles except passen 
] the 
Phi 


er cal able to decelerate 
vehicle at 14 ft per sec pe e¢ 
mean the equivalent brakin 
hall be 43.5 of combina- 
tion weight 
Single-unit vehicle: 
facturer’s evw of le 


shall stop in 30 ft 


force 


vehicle or 
with a manu 


than 10,000 lb 
Single-unit, two- 
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manufacturer’ 
10,000 lb or more shall 
All other vehicles and 
with a manufacture! 

10,000 more shall 


axle vehicles with a 
“zvVW rating of 
top in 40 ft 
combination 
“gVW rating of 
top in 50 ft 

Brake of passenger 
including buse hall be 
the vehicle at 17 ft 
ee which means they shall have an 
braking force of 53.0 of 
vehicle weight. And they shall be able 
to stop the vehicle in 25 ft C. C. Saal, 
Bureau of Public Roads, “A Practical 
Stopping Ability Regulation 
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ENGINE BECOMES RETARDER 
Many European trucks and buses sup- 
plement their wheel brakes with ex- 
haust manifold braking ‘or retarding) 
It's done by adding a shut-off valve at 
or near the manifold and a means of 
cutting off fuel to the cylinders. During 
the exhaust stroke, the piston pumps air 
into the closed-off manifold, thereby 
building up pressure. The more pres- 
ure, the more braking 

rhe pre doesn’t build up in- 
definitely because when both the intake 
and the exhaust valves are open, some 
finds its way through the 
back into the intake manifold 
cylinder pumps into the 
manifold, the exhaust valve of some 
cylinder will act aS a pressure 
limiting valve.—W. E. Meyer, The 
Pennsylvania State University, “Mani- 
fold Braking for Heavy ‘Over the Road’ 
rruck A Review of European Prac- 
tice Experiences 
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TRAILER AIR-BRAKE VALVE-—We 
uggest that you look at the trailer 
not only as a breakway device 


a device to protect 


valve 
but also a 
low pressure broken line: 

We recommend that the trailer valve 
limit the flow of pressure to the trailer 
to an amount less than compressor pro- 
duction o that spillage beyond the 
trailer valve will not deplete tractor 
pressure more rapidly than the com- 
pressor can replace it 

We recommend that all pres 
livered to the trailer reservoir be 
served exclusively for trailer use so that 
pillage forward of the trailer valve 
will not deplete the trailer brakes 
H. T. Seale, Homer T. Seale, Inc., “Air 
Breakaway Systems for Tractors and 
Trailers” 


against 


ure de- 
re- 


any 


LIQUID SPRINGS Re 
what we taught in 
liquids are compressible 

If we took an ordinary direct-acting 
hock absorber and fiiled it entirely 
with fluid, the displacement of oil by 
the piston rod, as the device was com- 
pressed aspring. The oil 
which flowed through the valves in the 
piston would the 
dampin 

It may be po 
aqampin 
in the 


ardless of 


were our youth 


would act a 


ipply necessary 
action 


this 
energy 


magnil 
action by dissipatin 
liquid itself, it has been sug- 
materials when they 
are severely compressed change from a 
liquid to a solid or releasing 
heat Reconve! liquid occurs 


ible to 


gested Certain 


rease 


ion to a 
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only gradually as heat is recovered.— 
Maurice Olley, Chevrolet Motor Divi- 
sion, ‘“‘Report on Suspensions for Com- 
mercial Vehicles’ 


ONE-PIECE TURBO ROTOR—The 
Miehle-Dexter turbosupercharger of 
DeLaval design differs from other tur- 
bos in that its turbine and compressor 
are a one-piece casting. The hub is part 
of the rotor casting, too, and contains 
the bearings, which are supported by a 
Stationary shaft 

The turbine has centripetal blading 
designed for radially inward flow with 
axial discharge. Turbine inlet guide 
vanes adjust to suit the different ex- 
haust flow conditions of different en- 
gines 

The compressor is more conventional 
It has axial inlet flow and radial dis- 
charge into the casting.—Hans Bohus- 
lav and C. A. Jacobson, Miehle-Dexter 
Supercharger Division, Dexter Folder 
Co., “Supercharging of High Speed 
Diesels” 


STOP-AND-GO DRIVING Vehicles 
like pick-up trucks that are used mostly 
in dense city traffic benefit from spark 
plugs of hotter ratings than those used 
for other types of service 

Tests show that when spark plug tip 
temperature falls below 600 F, deposits 
form. They can cause electrical shorts 
When tip temperature exceeds 1600 F, 
there may be pre-ignition.—panel sec- 
retary’s report by J. R. Schmitt, Stand- 
ard Oil Co. of California, Problems 
Encountered with High-Power-Output 
Light Pick-Up Trucks Used Mostly in 
Dense City Traffic Driving panel 


SHOP INSTRUMENTS PAY OFF 

Repair shop instruments cost money 
But if they’re properly used, they can 
save many dollars more than their cost 
for a fleet. They help mechanics to 
find and cure vehicle ailments faster 


ré 
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They enable him to condemn only those 
parts that need discarding. They per- 
mit the maintenance department to 
minimize costly road failures and to 
conserve gasoline, oil, and tires.—Wal- 
lace Linville, automotive consultant to 
Los Angeles County Air Pollution Con- 
trol District, ‘Instrumentation for the 
Shop” 


“ON THE SPOT” TEST OF LUBES 
“On the Spot” analyses of used heavy- 
duty engine lubricants give operators 
a quick, easy check on oil deterioration 
and contamination. A single drop of 
oil on a filter paper shows whether the 
oil is excessively contaminated, whether 
or not it retains its detergent-disper- 
sant ability, and whether it can still 
neutralize acids. This knowledge helps 
operators avoid wasting serviceable 
oils by arbitrary change schedules 
Also, it reduces the danger that oils 
whose protective properties have been 
depleted will be continued in use 

The oil spot on the filter paper is 
called a “chromatogram.”’—V. A. Gates, 
R. F. Bergstrom, and L..A. Wendt, Shell 
Oil Co., “Further Discussion on ‘Oil 
Spot’ Evaluation of Used Engines Lu- 
bricants”’ 


PLASTIC TRUCK TANKS—Plastic re- 
inforced with glass fiber has found its 
way into tanks for transporting liquid 
cargo. These tanks weigh less, resist 
chemical and electrolytic attack, and 
last longer. Besides, they can be re- 
paired easily, with no danger of fire 
from welding or cutting torches 

Plastic tanks do seem to contaminate 
liquids slightly when the tanks are 
used for various liquids interchange- 
ably. But this problem is easy to over- 
come by using a thin stainless steel 
line S. S. Wulc, consultant, “The De- 
velopment of Reinforced Plastics in 
Commercial Vehicles” 


PLASTIC BODIES ARE EASY TO RE- 
PAIR—Body panels of glass-fiber-re- 


inforced plastic are hard to damage 
and easy to repair—-maybe even easie! 
than the plastic fabricators indicate 

They recommend where a fracture is 
accessible on both sides, that the same 
glass-cloth and resin treatment be 
given both sides 

I do not wish to fly in the face of 
these recommendations made by men 
who know a lot more about plastic 
bodies than I do. But I am willing to 
hazard a guess that there are going to 
be many repair jobs made on one 
side only.—Henry Jennings, FLEET 
OWNER, McGraw-Hill Publishing Co., 
“Plastic Bodies Can Be Repaired” 


NYLON BUSHINGS ARE HUSKY— 
In one torsion-bar tandem-axle trailer, 
the eight main hanger bushings and 16 
shackle bushings are made of nylon 
The entire load of this trailer with 
all the shocks and vibration that go 
with hauling the trailer across the 
country is carried on the nylon bush- 
ings. 

We understand that the previously 
used bushing required replacement 
every 25,000 to 50,000 miles. Some of 
the nylon bushings have withstood 100,- 
000 miles of service and are still in 
operation.._J. D. Young, E. I. du Pont 
de Nemours & Co., Inc., “Automotive 
Applications for ‘Zytel’ Nylon Resin” 


BREAK-IN PRACTICES 
isn't enough for prope! 
engines. There should be 
at least a short period of full-load op- 
eration during break-in. An automo- 
tive diesel benefits from a $3-hi 
break-in period, starting with idle and 
applying one-quarter load increments 
paced so that the period ends with 
brief full-load operation,.-panel secre- 
tary’s report by H. F. Galindo, Cali 
fornia Research Corp., on Practical 
Engine Break-In Methods panel 


ENGINE 
Half-load 
break-in of 








TECHNICAL 


COMMITTEE 


Progress 


Winterized Tractors 


and Grader 


To Undergo Winter Field Tests 


INTERIZED construction equip 


ment is going to get a work-out 
by the Army Corp of Engineer 
this winter in a fleld-test program at 
Virginia, Minnesota, according to di 
cussion at the Aug 40 meeting of 
Subcommittee XV on Winterization 
Subcommittee XV function unde! 


and Industrial 
Committee 

will include 
to heat cold- 
windows, and 


the SAF truction 
Machinery ‘Technical 

he winterization” 
pecial fresh-air heaters 
oaked engine defrost 
varm personnel; plus special cranking 
insulated cabs; and diese] fluid 
kit The Engineer Corps will 
winterized tractor of three 
manufacturer: Allis-Chalmers, Cater- 
pillar and International Harveste1 
and an Austin-Western motor grade 

The equipment will operate at the 
vorkings of the Erie Mining Co. Be- 
ginning probably in January, the trac- 
tors will doze trees, brush, and oc- 
casionally snow from rocky terrain 
Expected average temperature is about 


Con 


motor! 
tarting 
upply 


0 F If past experience holds, there 
will, however, be several two- or three- 
week periods of 30 F average daily 
temperatures 

The field tests are being run by the 
U. S. Army Engineer Research and 
Development Laboratory, which will 


supply operators for the test operation 
The Range Mechanical Committee 
composed of representatives of the 
mining companies in the region who 
operate construction equipment, is also 
taking an active part 
his interest stems largely 

taconite available in the area 
ite mining is profitable if the 
be converted in furnaces on the site to 
60° iron for shipment—and if 


from the 
lacon- 


ore can 


about 
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the expensive furnace equipment oper- 
ale the year round If the furnace 
function through the winter, so must 
tractors, graders, and other construc- 
tion equipment So winterization of 
the equipment will be a necessity 

Erie Mining intends to build fur- 
naces on their site to purify taconite 
The company expects to employ 2500 
workers in the venture throughout the 
yeal 

Subcommittee XV has been serving 


Continued on Page 99 
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C. A. Chayne 

Chairman 
B. B. Bachman 
D. P. Barnard 
L. L. Bower 
O. A. Brouer 
G. E. Burks 
H. E. Churchill 
A. T. Colwell 
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A. G. Loofbourrow 
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New Engine Committee Chairman 


J F. GREATHOUSE, Mack Mfg. Corp., has been appointed chairman of the 
« SAE Engine Committee by the Executive Committee of the Technical Board 
He has been acting chairman since the retirement of H. S. White the first of 


this yea! 

The Engine Committee and its vari- 
ous Subcommittees are currently work- 
ing on the following projects 


1. New dimensional tandards for 
four-barrel carburetors 

2. Revision of the SAE Diesel En- 
rine Test Code 

3. Method of performance testing oil 
filter elements 

4. Dimensional standards for dis- 
tributor type fuel injection pumps 


5. Performance and dimensional 
standards for small air-cooled gasoline 
engines 

6. Water 
ardization 

7. Dipstick standardization 

8. Dimensional! standards of cog tim- 
ing belt 


pump seal pocket stand- 





J. F. Greathouse 
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io operating with other engineers on all 
Governin Le Boards ® oo << levels They recognize the value of 
& individual participation in group ac- 

tion 
are challenged by the fast tempo of our modern = rhe names of these men have been 


given to Section and Group Member- 


industry in developing meetings and Section activities ship Chairmen in the various localities 


(5 overning 3oards today must keep upon the creative ability of our engi- 

¥ their sights high and their meth neers, rather than our rich natural 2 
ods flexible, SAE Vice-President for resources as in the past Personality Is 
Aircraft Activity James D. Redding told So, he concluded, SAE Sections must 
the St. Louis Section at its Golden create the climate which will stimulate Grad’s Selection Key 
Anniversary Meeting May 10. Repre- creative thinking among their mem- 

senting SAE President Rosen at this bers; the keen urge to seek new knowl oy ery few engineers fail to progress 
meeting Redding brought personal edge; the sympathetic appreciation of in an organization as a result of 
greetings from the Society’s chief ex- imaginative scholarship inadequate technical preparation, A 
ecutive and stressed the potency of very high percentage fail in a pro 
common problems facing Section offi- fessional sense for lack of some pe! 
cers throughout the country ’ ’ oni art » Ss @ “r 
The world is changing rapidly, he SAL Represented a eecen Raeemeenne sen ee 
aid. As individual citizens, we seldom , " eral Motor Corp., emphasized this 
realize how rapidly. Our industry and By 1389 June Grads point at a meeting of the SAE Student 
our commerce are now functioning at - Committee where. at this committee’ 
a fast tempo. Air travel permit — “0 EARLY 1400 SAE Student Branch (Vitation, he summed up his ideas on 
compress many yen htgreay at scattered members have graduated into th the type of engineering graduate in 
places into a relatively brief time span engineering world, announces SAE @ustry is seeking 


( rning ards ust keep this fast . : 
roverning boards must keep this fa Student Committee Chairman R. L 


tempo in mind when scheduling their Kirkpatrick These are the tops in Engineers Get Work 
meetings and the subjects they select prospective members for the Society.” 
for discussions ; Student Branch members have an 

During the next 50 years he Pree insight into the organization of the 


‘te : A Lag ‘ , } 
dicted, SAE Sections probably will find Society, its aims and policie They 


little change in their basic responsibili- have shared the experience of co CONTINUED ON FOLLOWING PACE 
ties and assignments gut, he pointed 


out, they will face a variety of con- 
tinuing challenges Among these he 
noted 


* Keeping the interest of alt mem- Twin City Sends Out Questionnaire 


bers in mind 

e Developing meetings broad enough 
to command the interests of all 
groups, yet specialized enough to opt Twin City members most want t m technical topice of interest, and type 


Recognition of the engineers’ contri 
bution to America’s high living stand 
ards accounts for the fact that engi- 


sasoline and diesel engines, and the fuel ur ‘ were concerned chiefly with 


Wo and lubricant to run them are =the we ence in meeting nights and location 


bring knowledge to members who ‘ ou And when they hear about of meeting Replie howed considerable 
represent the major areas of in- m ise members from the Minneapoli interest in improving meetings Members 


terest in the Section area ul rea prefer speaker ind movie were generous with remarks and suggestions 


3oth of these are delicate prob- combination meeting for the Governing Board 
lems,” Redding said, “and they are 
problems which will be faced by all 
governing boards in the future—as in 
the past 
The future of America’s economic naire 
supremacy, Redding said in paraphrase 
of President Rosen, may soon rest 


In response to questions regarding activity 
in Section committee work, 14 member ex 
thi ormation questio pressed the desire to join in some part oft 


The « ev ad 0 . Section operation 
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Beginning Next Month— 


Better News About 
What SAE Sections Are Doing 


Starting next month, SAE Journal will bring its readers more interesting, more 
useful news than ever before about what SAE Sections are doing 


The SAE Journal!) Field Editors joining us in this new venture are listed below 
The names that we have not as yet received will be printed in the November 


Journal 

The basic aim will be the same as al- 
ways: To extract from the activities of 
each Section the ideas, methods, and 
news likely to be of most interest to 
members of other Sections And so 
to handle this material as to make it of 
potential value and interest to any 
reader of SAE Journal 

This new program—pointed at the 
old aim-—is keyed to provide 

1. Better exchange of ideas and in- 
formation between SAE’'s 43 Sections 
and Groups so that good ideas 
evolved by one Section may see action 
in other Sections 

2. Better understanding of individual 
Section activities by the SAE member- 


neers comprise 80 to 90% of all college 
graduates employed this spring in 
many companies These employers 
felt that these engineers could progress 
within the organization; that they 
possess the potential for professional 
advancement. Placed at work provid- 
ing individual stimulus, they felt these 
men would be assets to the organiza- 
tion 


Personality 


Employers consider personality 
traits, attitude toward the engineering 
profession, interest in continued self- 
development, and participation as a 
student in extra-curricular activities 
first when selecting a graduate engi- 
neer. His success in dealing with other 
people is a strong influencing factor in 
professional progress and the success 
of the activity with which he Is as 
sociated. Participation in school extra 
curricular activities indicates how fa! 
an engineer will go on a self-develop 
ment program 


Self-Help 


SAE Student Branch activities offe: 
excellent examples of available op- 
portunities for self-development. Par- 
ticipation in these activities explains a 
great deal about the operating proce- 
dures of professional societies. So, it 
is an advantage to become familiar 
with their operation and objectives 
early in your career As student lead- 
ers in SAE Branches you profit from 
close contact with faculty advisors 
You have the opportunity to meet and 
discuss engineering problems with 
leading engineers in the automotive 
and related industries 
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ship as a whole brought about by 
printing more articles about what Sec- 
tions are doing 

3. Closer relationships between Sec- 
tions and Student Branch activities in 
their areas by printing Student 
Branch news under the headline of 
the Section in whose territory the 
Branch is 

4. AS Many news and special articles 
from each Section as can be developed 

all printed under a prominent 

headline for the individual Section 
along with a list of new members com- 
ing into the Section each month 
and the list of applicants, of coming 
meetings, and similar data 

P.S. Technical material from Sec- 
tions papers will receive the same han- 
dling in SAE Journal as do National 
Meetings papers—in every respect 
Abridgments of each one will be in- 
dividually treated in the Journal's tech- 
nical pages 


Field Editors—1955-56 


ALBERTA GROUP 
William Fairhead 


ATLANTA 
Grant F. Jackson 


BALTIMORE 
Harry T. Cline 


BUFFALO 
Dudley Losee 


CANADIAN 
F. G. King 


CENTRAL ILLINOIS 
Harlan Banister 


CHICAGO 
Peter P. Polko 


CINCINNATI 
H. Edgar Pitzer 


CLEVELAND 
Wilson B. Fiske 


DETROIT 
W. F. Sherman 


INDIANA 
Virgil L. Alexander 


KANSAS CITY 
Henry H. Hart 


METROPOLITAN 
Leslie Peat 

Read Larson 

H. H. Wakeland 
R. P. Dominic 


MID-CONTINENT 
C. L. Cotton 


MID-MICHIGAN 
Gerald W. Colby 


MILWAUKEE 
j. W. Mohr 


MOHAWK -HUDSON 
1. L. Barger 


MONTREAL 
A. A. Larkin 


NO. CALIFORNIA 
Leigh J. Abell 


NORTHWEST 
W.L. Hubka 


PHILADELPHIA 
Murray K. Simkins 


PITTSBURGH 
W. C. Weltman, Jr. 


SALT LAKE GROUP 
F. J. Blatz, Jr. 


SAN DIEGO 
William F. Bunsen 


SO. CALIFORNIA 
W. E. Achor 


SO NEW ENGLAND 
Stanley L. Leavitt 


ST. LOUIS 
Fred H. Roever 


TEXAS 
R. N. Jones 


TWIN CITY 
H. M. Turner 


VIRGINIA 
Thomas L. Sharp 


WASHINGTON 
Charles J}. Calvin 


WICHITA 
W. E. Shelor 


WILLIAMSPORT 
C. Frank Pannebaker 
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Sections Scan Ideas 
For Improved Papers 


ection governing boards are finding 
~ useful the suggestions for getting 
better papers made by SAE Meetings 
Committee at its June 15 meeting in 
Atlantic City 

The Meeting Committee discussed 
the possibility of improving the quality 
of technical papers by effecting a closer 
liaison between individual meetings 
committees and authors invited to pre- 
ent papers. Meetings Committee mem- 
bers feel that improved communication 
in this area could achieve better quality 
papel 


Continued on p. 95 


] ROBERT T. JACKSON, sales engi- 
« neer, Perfect Circle Corp., discussed 

1956 Indianapolis Racing Car Design” 
at the Sept. 19 meeting of the So. Bend 
Division of Chicago Section. His talk 
was illustrated with color slides 


2 President ROSEN (center) was fea- 
« tured as guest speaker by San Diego 
Section and San Diego State College 
Student Branch at their combined 
Golden Anniversary meeting, May 25. 
He ji shown with 1955-56 Section 
Chairman C. F. DERBYSHIRE (left), 
and 1955-56 Student Branch Chairman 
H. DOUGLASS. 


3 At the same meeting, President 
* Rosen chatted with 1945 SAE Presi- 
dent J. M. CRAWFORD (left) 


4 Northrop Aeronautical Institute's 
* Student Branch heard an exciting 
discussion of Flying Sauce at their 
April 16 dinner meeting Dr. Heinz 
Haber ‘third from left), a member of 
the staff of the University of Southern 
California and the speaker, appears 
here with Student Branch member 


5 Ihe April 20 meeting of the North- 

* rop Student Branch featured Presi- 

dent Rosen. Student Branch members 
irround him at the speakers’ table 
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SAE Members 
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Cote Little 
HAROLD RK. HARRIS, recently re 
tired president of Northwest Airlines 
is heading a new company, Aviation 
Financial Services, Inc This new 
financial agency has been formed to 


specialize in the financing of civil alr 
craft equipment needs 

The exact manner in which the com- 
pany will function is still being ex 
plored, but, in general, it is anticipated 
that it will seek to arrange financing 
of aircraft needs of airlines and of 
companies other than airlines that 
employ aircraft for general corporate 
purposes, using the equipment itself as 
the primary collateral for the financing 

Harris served as chairman of the 
Aircraft Engineering Display Commit 
tee at the 1954 SAE Aeronautic Meeting 


in New York. He was also SAE vice- 
president representing Air Transport 
Activity in 1947 


ROBERT W. WOLFE, chief automo 
tive engineer of New Process Gear 
Corp., has been named to succeed David 
H. Brown as director of engineering 
and research He will continue the 
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Dowd 


Brown 


Buttner 


Lowther 


department's growth in engineering 


and developing passenger car and 
truck transmissions, transfer cases 
and other automotive components 


BRUCE W. JOHNSTON is now serv- 
ing as sales engineer for Pneuma- 
Serve, Inc., in Detroit Pneuma-Serve 
is a new Cleveland company headed by 
GEORGE R. TINNERMAN, for many 


years vice-president and director of 
Tinnerman Products, Inc 

Johnston had served in the same 
position with Tinnerman Products, Inc 

CHARLES G. DOWD, chief engi- 
neer, Detroit Arsenal, Center Line 
Mich., has retired as of Sept. 1 after 
37 years of service with the Govern- 
ment He started his career with the 


draftsman in the 
Corps, Washington 
D. C. in July, 1917. He transferred to 
the Motor Transport Service of the 
Ordnance Corps in 1942 

Dowd has received many commenda- 
tions for outstanding service and has 
been instrumental in many of the 


Government as a 
Motor ‘Transport 





latest developments of wheeled and 
tracked vehicles now in use by the 
Armed Forces 

JOSEPH PROSKE is now defense 


products engineer with Burgess Norton 
Mfg. Co. He has been serving as mili- 
tary track engineer 


RALPH 8S. DAMON, 
Trans World Airlines, Inc., has been 
named by ASME as the recipient of 
their Spirit of St. Louis Medal “for 
meritorius service in the field of aero- 
nautics 

Damon became active in the aviation 
field in 1922 and by 1932 was president 
of Curtiss-Wright Aircraft Co. He en- 
tered the air transport field as vice 
president of American Airlines in 1936 
but left in 1941 to supervise produc- 
tion of Republic Aviation’s P-47 
rhunderbolt fighters. He returned to 
American Airlines as president in 1943 
but left in 1949 to head TWA 


president of 


DAVID H. 
pointed 
charge of 


BROWN has been ap- 
assistant general manager in 
operations at New Process 
Gear Corp., Syracuse, N. Y Brown 
will coordinate and direct the activi- 
ties of the manufacturing, engineering 
and purchasing divisions 

He has been serving in the position 
of director of engineering and research 
for the company 


A. S. WADE, who has been sales 
manager of the Weatherhead Com- 
pany’s Automotive and Ordnance Divi- 
sion, has been appointed to the position 
of general sales manager of the com- 
pany’s Automotive and Industrial orizg- 
inal equipment products, Ft. Wayne 
Division 


COMMODORE OLIVER H. COTE, 
JR. is now serving as USN Bureau of 
Aeronautics representative in Buffalo, 
N. Y. He has been Head, Engine Re- 
search & Development Branch, Bureau 


of Aeronautics, Washington, D. C 


SHELDON G. LITTLE has been pro- 
moted to the position cf assistant chief 
engineer of the GMC Truck & Coach 
Division. Formerly the engineer of the 
GM Styling Section, he will report to 
C. V. CROCKETT, chief engineer of 
the division 


W. W. LOWTHER has been named 
vice-president in charge of engineering 
and industrial sales by United Special- 
ties Co. He has been with the company 
since Nov., 1953, as sales engineer 


H. J. BUTTNER has been appointed 
manager of engineering for the Le Roi 
Division of Westinghouse Air Brake 
Co., Milwaukee. Just prior to joining 
Le Roi, he was assistant director, di- 
rector, and then manager of the Con- 
tract Division of Continental Motor 
Corp During the past year he has 
been engaged in a project for the U.S 
Army Ordnance 
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DANIEL W. LYSETT has been pro- 
moted to director of product engineer- 
ing by Long Mfg. Division, Borg- 
Warner Corp. He has been with the 
division since 1942, and was chief 
clutch engineer previous to his promo- 
tion 

R. C. ZEIDLER, formerly director 
of research and development for Long 
Division, has become director of re- 
search engineering He joined the 
company in 1918 and is one of the 
pioneers in the development of clutches 
and torque converters 


D. K. WIRTH has been named 
branch manager of the new Detroit 
industrial lift truck sales and service 
branch of Yale & Towne Mfg. Co 
Wirth was president of Michigan Ma- 
terials Handling Corp 


TRAVIS L. GORDY, GILBERT K. 
LUDWIG, and ELDON SAUL are mov- 
ing with the Continental Oil Co. execu- 
tive staff to new offices in Houston, 
Texas 

Gordy, past chairman of Mid-Conti- 
nent Section, is engineering represent- 
ative, Technical Services Division. 
Ludwig is assistant manager of the 
Technical Services Division. Saul is a 
Division engineering representative 


VICTOR R. FARLOW has been 
transferred to the recently formed 
Chemical Department of the Gulf Oil 
Co. There he will assist in sales and 
market development for the company’s 
expanding chemical business. Farlow 
joined Gulf’s Petrochemical Activities 
Unit in 1954 


EDWARD M. POWERS has retired 
as vice-president of Curtiss-Wright 
Corp. He has been a vice-president of 
Curtiss-Wright since 1949, when he re- 
tired from the Air Force as Assistant 
Deputy Chief of Air Staff, Materiel 
He has served on the National Advisory 
Committee for Aeronautics, the Re- 
search and Development Board of the 
Defense Department, and the Industry 
and Educational Advisory Board of the 
Air Force’s Arnold Engineering Devel- 
opment Center 


DAVID A. ANDERTON has been ap- 
pointed assistant managing editor 
(technical) by Aviation Week His 
assignment igcludes intensive report- 
ing on fields already featured in the 
magazine, such as aeronautical engi- 
neering, production, avionics, and new 
equipment, plus development into new 
features such as guided missile engi- 
neering, nuclear weapons and power- 
plant development, astronautics, and 
the new aerodynamics required by 
hypersonics 

During his five years on the maga- 
zine, Anderton has become particularly 
well known for his technical reports 
on new American, British, and Russian 
aircraft and missiles 
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SAE Fathers and Sons 


RICHARD N. ZEDER (right), son of 1950 SAE President JAMES C 
ZEDER left), is a brand new SAE membe! He was formerly an 
enrolled student with the SAE Student Branch at the University of 
Michigan. After his graduation in February, Richard joined Chrysle1 
Corp. as junior methods enginee! His father is a vice-president of 
the corporation 


sit 


GORDON H. MAXWELL (left), national director of maintenance 
Hertz Truck Lease Service, Hertz Stations, Inc presents his son 
JAMES G. MAXWELL (right) James is an enrolled student with 
the SAE Student Branch at General Motors Institute 
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NORMAN M. JONES has become HUDSON W. KELLOGG has been JAMES E. YINGST is now associated 
consulting engineer for the Mechanical ppointed manager of the Gasoline vith the Automotive Division Labora- 
Division, Arcole Midwest Corp., Evan resting division of Ethyl Corp He tory, Thompson Products Co., Cleve- 
ton, Il. He has been serving as chief eplaces J. CLIFFORD POPE, who died land. He was assistant engine engineer » 
engineer for the division. He designed recently with Willys Motors, In 
and built a elf-propelled ibgrade Kello nas been assistant manage! 
plane for cuttin and compactin of Gasoline Testin ince 1946. He ha 
highway subgrade in one operatior been with the company since 1929 JOHN B. MOORE has recently es- 

tablished Products and Methods Lab- 
oratorie as a consulting service for 
ndustry in the field of solvent elec - 
tion and application afety and hy- 
wien¢ He has published an article 
entitled “Securing Solvent Safety” in 
connection with this work This ac- 
tivity is not affiliated with his partici- 
pation as technical director of John B 
Moore Corp., Nutley, N. J 

FREDERICK TISDALE CUSHING, 
formerly regional manager for Autocar 
Division, White Motor Co Cleveland 
is now national fleet sale ipervisor 
with Dodge Truck Division of Chrysler 
Corp 

BERNARIY L. RICE has been ap 
pointed sales representative for Weston 
Hydraulic Ltd ibsidiary of Borg- 
Warner Corp He will represent 
Weston in Southern California 

WILLIAM P. LEAR, founder and ’ 
chairman of the board of Lear, Inc 
has established residence at Geneva 

GROVER LOENING (left pioneer Loening has served in an informal sci Switzerland His extended European 
airplane designer-inventor and out entific and technical advisory capacity Visit is to explore product designs and 
tandin air consultant, receive the on research and development planning manufacturing techniques abroad; de- 
U. S. Air Force award for exceptional in company with Gen. Charles Lind velop license arrangement and eval- 
civilian service from former Secretary bergh and other leading engineers and uate foreign manufacturing and ex- 
of the Air Force Harold Talbott ientist during the last two yea! port-import opportunitie 

FREDERICK (¢ FOSHAG is now 
manage Plant Operation Branch 
Engine Test Facility Division, ARO 
Ine He is responsible for all engineer- 
ing and administrative duties involved 
with the operation of the Arnold En- 
gineering Development Center’s Engine 
Test Facility, including the Ram Jet 
Addition 

He had been supervisor of the En- 
ineering Section, Operations Branch 
Engine Test Facility Division 

JACK DAVIS has been appointed 
national sales manager of the Marine 
Division of Bushings, Inc., Royal Oak 
Mich. Products under his jurisdiction 
will include the Electro-Marine Gen- 
erator, a hydraulic marine teering 
unit, and a marine refrigeration unit 

HENRY H. JONES has announced 
his resignation from Houdaille-Hershey 
Corp., where he was manager of the 
Detroit Office for the Buffalo Division 
He was a member of the Houdaille sale 
department for 14 years In his new 

W. H. HERBERT (left), vehicle u drive! inspecto! mechani and work he will be manufacturers agent 
perintendent Bell relephone Co clerks who did not suffer a single acci- operating under the name of “Henry 
Montreal, Quebec, Canada, accept a dent that caused lo of time on thelr Jones and Associate Operation will e 


bronze plaque for the Vehicle Group jobs. Herbert himself has accumulated be in Michigan and adjacent states 


for a 25-vear safety record. The record a 42-year period free of accidents of from 18420 Bedford Rd., Birmingham 


wa et by a group of Bell Telephone any kind Mich 
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HARRY STOLAR has been appointed 
assistant general manager of the Mar- 
Shall-Eclipse division of Bendix Avia- 
tion Corp. He has been factory man- 
ager in charge of manufacturing since 
World War II 


DON GARNER will supervise the 
Champion Spark Plug Co.'s automobile 
and marine racing engineering pro- 
gram, while EARL TWINING will con- 
tinue to cover major racing events, 
such as Indianapolis and the Gold Cup 
races Garner has been assigned 
solely to the racing engineering pro- 
gram. He will be responsible for over- 
seeing the coverage of all racing in 
which Champion has an interest 


JAMES L. MYERS has 
president of Clevite Corp. He will now 
devote full time to his position as 
chairman of the board of directors 

WILLIAM G. LAFFER, until now 
president of Cleveland Graphite Bronze 
Co., the largest operating unit in the 
Clevite group of companies, has been 
elected president of the corporation 

Myers, one of the original founde: 


retired as 


CHARLES W. KYNOCH 


Charles W. Kynoch died of a heart 
attack on July 11 He had been well 
known in engineering circles in Detroit 

Born in Saint Ignace, Mich., Kynoch 
graduated from the University of Mich- 
igan and was a veteran of World War 
l He was connected for many years 
with the Export Division of the Chrys- 
ler Corp. and wrote the book “Fitting 
the Truck to the Job,” which was one 
of the starting factors of the Dodge 
‘Job-rated” trucks 

Kynock was chief engineer of 
Detroit Arsenal from 1942 up to the 
time he retired in 1954. During this 
time he received a medal of commen- 
dation and certificate of Civilian Merit 
from the War Department for out- 
standing contribution to the war effort 

When he died, Kynoch was returning 
from a vacation to Palo Alto, Calif 
where he was consulting engineer on 
all transportation problems for the 
Wetmore-Hodges Co., now Locomotive 
Engineering, Inc 


the 


ROBERT J. HILGENBERG 


Robert J. Hilgenberg died May 26 
He had been chief tool engineer with 
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of the company in 1919, has been its 
president since 1948 and chairman of 
the board since 1952 

Laffer first joined Cleveland Graph- 
ite Bronze in 1927, starting as a tool 
chaser. As president of Clevite, he will 
have responsibility for Cleveland 
Graphite Bronze, Brush Electronics 
Co., Harris Products Co., Clevite, Ltd 
(a Canadian subsidiary’), and Trans- 
istor Products, Inc., as well as the 
Clevite Research Center and the Cor- 
poration’s Central Staff 

E. C. BREKELBAUM has 
elected a_ vice-president of Thew 
Shovel Co., Lorain, Ohio He joined 
Thew in 1952 as director of methods 


WILLIAM R. GREEN is now associ 
ated with Jones White Truck Co. of 
Spokane, Wash., as truck salesman 
He had served in the same position 
with White Motor Co. in Portland 
Ore 


been 


ROY E. MARQUARDT, president of 
Marquardt Aircraft Co., was the fea 
tured speaker at the August 9 meeting 
of the San Francisco Security Analysts 
His talk, “Prelude to Power,” covered 


Obituaries 


Oneida Products Canastota 
N. Y 

Hilgenberg studied industrial me 
chanical engineering and safety engi- 
neering at Pratt Institute and Syracuse 
University respectively. He was a mem 
ber of the American Society of Electro 
Plating 


He had been 


Corp 


associated with Oneida 
Products since 1950 Previously he 
had served with companies such a: 
Bossert Corp., American Emblem Co., 
Savage Arms Corp., and Freind Mfg 
Co 


CLAUDE SINTZ 


Claude Sintz, president of 
Sintz, Inc., Detroit, died July 14. He 
had been a member of SAE since 1917 

His apprenticeship in the enginee! 
ing field was served with Engine 
Co. and Clark Sintz Co., Springfield 
Ohio. In 1893 he moved to Grand Rap 
ids, Mich to machinist with 
Sintz Gas Co. He took the position of 
engineer and secretary with Wolverine 
Motor Works of the same city in 1895 
He then began a career of designing 
engineering, and building of motor: 
plows, tractor machine part and 


Claude 


Gas 


serve ais 


his company’s development of the sub- 
sonic ramjet engine, forerunner of 
today’s supersonic ramjet—the power- 
plant for guided missiles and special- 
ized high speed, high altitude aircraft 

ROGER L. DANIELS has joined 
Formsprag Co., Van Dyke, Mich. as 
project engineer. He will be concerned 
with engineering problems pertaining 
to overrunning clutches. He had been 
technical service manager with Tim- 
ken Detroit Axle Division, Rockwell 
Spring & Axle Co 


GERALD F. ARNET is now associ- 
ated with Chrysler Corp. as senior proj- 
ect engineer His work will be con- 
nected chiefly with advanced truck 
design. He has been project engineer 
with Ford Motor Co 


Chil- 
home 
His 


JOSEPH GESCHELIN, edito! 
ton Co., has recently returned 
from an extensive tour abroad 
trip included tours of Holland and 
Scandinavia by car and al He also 
spent several days visiting Volvo plants 
in Gothenberg and a GMC assembly 
plant in Stockholm 


production parts 

He organized hi firm in the 
early 1900s, contracting, designing, and 
engineering At the time of his death 
he was still serving as president of 
Claude Sintz, Inc Detroit 


own 


ARTHUR C,. BOLTON 


Arthur C. Bolton, fleet superintend- 
ent for Mother's Cake & Cookie Co., 
Oakland, Calif., died recently. He had 
been with the company since 1941 

Bolton started in industry as service 
manager with Pontiac Agency, Oak 
land, Calif He then served in the 
ame position with the Pontiac Agency 
in Alameda, Calif. In 1938 he opened 
his own business in Alameda, doing 
general garage work When he joined 
Mothe! Cake & Cookie 1941 
he was master mechanic for firm 


Co. in 
the 


CHRISTOPHER BOCKIUS 


Bockius member of 
30 years, died June 27 
retirement since 1947 
assistant chemical en- 
Underwriters Laboratories 


Christopher 
SAE for nearly 
He had been in 

Bockius wa 
gineer fol 


Continued on p. 93 
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Tyler and Perry .. . 


who won the 1954 Wright Brothers Award, will re- 
ceive the 1954 Manly Memorial Medal also. 


pas M. ‘Tyler of Pratt and Whitney 
Aircraft and Edward C,. Perry, Jr. 
of United Aircraft Corp Hartford 
Conn., will be awarded the Manly Me- 
morial Medal for 1954 at the SAE 
Golden Anniversary Aeronautic Meet- 
ing, Oct. 13, in Los Angeles 

Both men also won the 1954 SAE 
Wright Brothers Award for the same 


paper on jet noise Only twice before, 
n 1934 and 1944, has a paper won both 
medals in the same year 

The Manly Award honors “the author 
of the best paper relating to the theory 
in the design or construc- 
tion of, or research on, aeronautic 
powerplants or their parts or acces- 
which shall have been presented 


or practice 


orie 


1955 SAE GOLDEN ANNIVERSARY 
NATIONAL MEETINGS... 


October 11-15 


Aeronautic Meeting 


Aircraft Production Forum, 


and Aircraft Engineering 
Display 


Hotel Statler, Los Angeles, Calif 


October 31-November 2 
Transportation Meeting 
The Chase, St. Louis, Mo 


November 2-4 


Diesel Engine Meeting 
The Chase, St. Louis, Mo. 


November 9-10 





at a meeting of the SAE.” 

Tyler and Perry’s paper entitled “Jet 
Noise,” which was presented at the 
1954 SAE Aeronautic Meeting in New 
York, showed tnat the noise of jet en- 
gines may be reduced by using less- 
than-maximum thrust during take-off. 
The authors found that a larger engine 
is appreciably quieter than a smaller 
engine at the same thrust 

They also established a test proce- 
dure for predicting from scale models 
the noise power level of full-scale jet 
engine This will be increasingly im- 
portant as more work is done in solving 
the airport noise problem 

The paper appeared in full in the 
1955 SAE Transactions and in abridged 


Fuels and Lubricants Meeting 
The Bellevue-Stratford 


Philadelphia, Pennsylvania 


1956 SAE National Meetings . . . 


January 9-13 
Annual Meeting 
The Sheraton-Cadillac Hotel 
and Hotel Statler, Detroit, 
Michigan 


April 9-12 
Aeronautic Meeting 
Aeronautic Production Forum, 
and Aircraft Engineering Display 
Hotel Statler, New York, N. Y 


March 6-8 
Passenger Car, Body 
and Materials Meeting 
Hotel Statler 
Detroit, Mich 


March 19-2] 
National Production Meeting 
and Forum 
Hotel Statler, Cleveland, Ohio 


June 3-8 
Summer Meeting 
Chalfonte-Haddon Hall 
Atlantic City, New Jersey 





August 6-8 
West Coast Meeting 
Mark Hopkins Hotel, 
San Francisco, California 


September 10-13 
Tractor Meeting and 
Production Forum 
Hotel Schroeder, Milwaukee, 
Wisconsin 


October 2-6 
Aeronautic Meeting, Aircraft 
Production Forum, and Aircraft 
Engineering Display 
Hotel Statler, Los Angeles, 
California 
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Oct. 31-Nov. 2, 1955 





General Chairman: M. C. Alves, Union Electric Co. of Mo. 


Cutting Maintenance Costs—Symposium 


Uses of Four-Wheel Drive Vehicles 


The Differential Gas Turbine 


Instrumentation—Symposium 


New Developments in Tires—Symposium 


V-8 Engine Program at International Harvester 


Joint Dinner—November 2 
SAE Golden Anniversary Transportation and Diesel Engine Meetings 


‘‘Lamplighters’’—Dr. Kenneth McFarland, GMC 


The Chase Hotel, Starlight Roof 
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SAE 






Golden Anniversary 


Diesel Engine Meeting 


Following the SAE Golden Anniversary Transportation Meeting 
held Oct, 31-Nov. 2 at The Chase 






The Chase Hotel St. Louis, Missouri November 2-4, 1955 


Engine Design Session 


V-8 Diesel Power General Chairman 
L. A. Wendt, Shell Oil Co., Inc. 
White V-106 Diesel 


Smoke Session 
Automotive Continuous Filtering-Type Smokemeter 
Diesel Smoke in Highway Operation 


Napier ‘Deltic’’ Diesel 


Fuel Research Session 
Operating Diesel Ignition Delay—Hot-Motored Technique 
Fuel Heat Gain and Release in Bomb Autoignition 
Fuel Vaporization and Ignition Lag in Diesel Combustion 
Railroad Session 
Air Filtration and Diesel Engine Wear—A Progress Report 


Status of Diesel Locomotives in Europe 


Joint Dinner—November 2 
SAE Golden Anniversary Transportation and Diesel Engine Meetings 
‘‘Lamplighters’’—Dr. Kenneth McFarland, GMC 
Starlight Roof, The Chase Hotel 
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form in the September, 1954 SAE 
Journal 
John M. Tyler is chairman of the 


Noise Control Committee at Pratt and 
Whitney Aircraft, Division of United 
Aircraft Corp., where he has been 
Since 1938. He received an M.E. degree 
in 1927 from Cornell University and 
did graduate work at Techniche Hoch- 
schule, Stuttgart. Germany. 

Edward C. Perry, Jr., received a B.S 
degree in physics from Worcester Poly- 
technic Institute in 1947. Soon after- 
wards he joined the Research Depart- 
ment at United Aircraft where he has 
been ever since. During World War II 
he was awarded the Air Medal and Five 
Oak Leaf Clusters as an officer with 
the 8th Air Force 

The Manly Medal will be presented 
on behalf of SAE by R. R. Higgin- 
botham, who is chairman of the Manly 
Memorial Board of Award, at a lunch- 
eon in Los Angeles’ Hotel Statler 
October 13 


Youll... 


_.. be interested to know 
that 


A NEW NAME HAS BEEN GIVEN TO 
SAN ANTONIO DIVISION. At the re- 
quest of the Texas Gulf Coast Section 
and the San Antonio Division of the 
Section, the Council has approved 
changing the name of the Division to 
the “South Texas Division of the Texas 
Gulf Coast Section.” The title of the 
Texas Gulf Coast Vice-Chairman rep- 


resenting San Antonio Division has 
been changed accordingly to “Vice- 
Chairman representing South Texas 
Division 

. 
CERTIFICATES FOR MORE THAN 


50 YEARS OF ACTIVE SAE MEM- 
BERSHIP have been authorized by the 
Council. The design of the certificate 
will be in keeping with that of the 
current 25 and 35 year recognition 
certificates. They will be presented to 
the recipients by the Sections in whose 
territories they reside 
* 
SAE WILL JOIN WITH OTHER engi- 
neering societies in co-sponsoring the 
ASME Air Cargo and Heavy Press 
programs to be held during the ASME 
Diamond Jubilee Annual Meeting, Nov 
13-18 The meeting will be held in 
the Conrad Hilton Hotel, Chicago, Il 
These programs are similar to the one: 
Continued on Page 91 
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SAE Section Meetings . . . 


Atlanta—Nov. 7 


Briarcliff Hotel Dinner 7:00 p.m 
Meeting 8:15 p.m “The New Conti- 
nental’—Jesse W. Richards, Conti- 
nental Division, Ford Motor Co 
Buffalo—Oct. 19 

Hotel Sheraton Dinner 7:00 p.m 
Meeting 8:00 p.m ‘Automation” 


C. Hautau, Hautau Engineering Co 


Detroit 


Central Ilinois—Oct. 24 


A-C Plant, Springfield. Dinner 6:30 


p.m Meeting 7:45 p.m “An Indus- 
trial Nuclear Power Plant Speaker 
from Allis-Chalmers Mfg. Co. Special 


feature: coffee speaker on subject of 


Municipal Water Systems 


Chicago—Nov. 15 


Knickerbocker Hotel 
p.m. Meeting 8:00 pm. “The Role of 
the Turbine in Future Vehicle Power- 
plants’ —1955 SAE President C. G. A 
Rosen, Caterpillar Tractor Co, Special 
feature SAE National President's 
Night Social Half-Hour at 6:15 ‘(spon- 
sors to be announced) 


Dinner 6:45 


Cincinnati—Oct. 24 


Engineering Building Dinner 6:30 
p.m Meeting 8:00 p.m “Automa- 
tion’ speaker from R. C. A Plant 
visit 


Detroit—Oct. 17 and Oct. 18 


Oct. 17—Rackham Educational Me- 
morial Bldg. Dinner 6:30 p.m. Meet- 
ing 8:00 p.m “The Viking Rocket 
Story’’—-Milton W. Rosen, head, Rocket 
Development Branch, Naval Research 
Laboratory, Washington, D.C. Dinner 
Speaker Col. Lloyd E. Arnold, special 
assistant for Res. Affairs, Selfridge 
Field——"The Reserve Program and Its 
Relationship to Industry 

Oct. 18—Junior Group 
Tour of Ford Foundry 


Meeting 


Oct. 14 and Oct. 20 


Wayne Division. Van 
Orman Hotel “Civilization Through 
Tools M. A. Bergson, Do-All Co 
Oct. 20—Marott Hotel, Indianapolis 
Dinner 7:00 p.m Meeting 8:00 p.m 
Super Alloys, Air and Vacuum Melted” 
Frank M Richmond Universal 
Cyclops Corp., Bridgeville, Pa. Special 
feature: Social Half-Hour 6:30 p.m 


Indiana- 
Oct. 14—Fort 


Kansas City—Oct. 24 


World War II 
7:00 p.m Meeting 


Dinner 
“In 


Memorial 


8:00 p.m 


Creativeness’—1955 SAE 


A. Rosen 


Quest of 
President C. G 
Metropolitan—Oct. 20 and Nov. 3 


Oct. 20—Engineering Societies Bldg 


Meeting 7:45 p.m “The New Reo 
Truck Engine’’—R. M. Tullos, service 
operations manager, Reo Motors, Inc 


Nov. 3—Brass Rail Restaurant 
Cocktail Hour 5:30 p.m. Dinner 6:30 
p.m Meeting 7:45 p.m “What is 
Ahead in Automotive Safety’’—Ralph 
J Crosby assistant vice-president 
Marsh & McLennan, Inc 
Milwaukee—Nov. 4 

Milwaukee Athletic Club. “The New 


Packard Torsion Level Suspension” 
Pr. FR McFarland, chief engineer, 
Studebaker-Packard Corp 


Mohawk-Hudson—Oct, 12 


Crossroads Restaurant, Latham, N. Y 
Dinner 6:30 p.m Meeting 8:00 p.m 
“Future Trends in Automotive Engi- 
neering’ —L. H. Nagler, American Mo- 


tors Corp 


New England—Nov. | 


M.I.T. Faculty Club 


St. Louis—Oct. 17 


Gatesworth Hotel ‘Complexities of 


Aircraft—Primarily Combat Aircraft” 

Arthur Matthews, assistant project 
enginee! aircraft F-101 McDonnell 
Aircraft Corp., St. Louis, Mo. Special 


feature: Parks College Student Branch 
will make annual presentation of gavel 
to new chairman for the fifth year 


Southern New England—Nov. 9 


Club, W. Hart- 
Meeting 


Rockledge 
ford, Conn. Dinner 6:45 p.m 
8:00 p.m ‘Single Purpose Machine 

Universal Type E. P. Bullard, III 
chief product engineer, Pratt & Whit- 
ney Aircraft Division 


Country 


Texas—Oct. 14 
Aircraft Meeting 


Texas Gulf Coast—Nov. 11 


6:00 p.m. Plant tour through Dow 
Chemical Co., Freeport, Texas: 7:30 
p.m Social hour, barbeque at Dow 
pavilion at Lake Jackson, Texas 
Washington—Oct. 18 

Washington Airport. 4:30 p.m. Field 


trip. Inspection of Viscount, Reception 
Room, Capitol Airlines Hangar #: 
Dinner 6:00 p.m “Capitol Airlines’ 


Viscount" —speaker to be announced 
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INTER OFFICE MEMORANDUM 


Sa easel Every SAE Journal Reader 












Subject: __SAE Golden Anniversary Fuels and Lubricants Meeting 


____ The Bellevue-Stratford, Philadelphia, Pa. Nov. 9-10, 1955 











Copies to 


Any 
Interested 
Nonmember 





Thought | would remind you that the SAE Fuels and Lubricants Meeting 
is coming up soon. We will want to set aside that Wednesday and 







Thursday, and send in our dinner ticket applications. 








The program has been announced as follows: 


Wednesday, November 9 










Nitrogen Oxides, Combustion and Engine Deposition 
Mechanism of Engine Sludge Formation and Additives Action 
The CLR Oil Test 

STOP sludge AND GO clean 

Road Vapor Lock Incidence 

A Recent Look at Some Problems Related to Gasoline Volatility 











Wednesday Evening 







Dinner—Bellevue-Stratford Ballroom 


Thursday, November 10 










Future Gasolines for Future Engines 
The Knocking Behavior of Fuels and Engines 
Road Rating With a Chassis Dynamometer 







Problems of Fuel Injection for Gasoline Automotive Engines 






Automotive Gasoline Injection 









General Chairman for the meeting will be J. G. Moxey, Jr., Sun Oil Co. 
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co-sponsored by SAE at the last three 
ASME Annual Meetings 


* 


ADDITIONAL ACTIVITY COMMIT- 
TEE APPOINTMENTS for 1955 have 
been made recently by SAE Vice- 
Presidents The following have been 
appointed to the respective Activity 
Committee 


Air Transport 


Walter L. Flynn, Jr 


Transportation and Maintenance 
F. C. Horner 
J. F. Winchester 
T. C. Smith 
F. L. Faulkner 
G. W. Laurie 
E. W. Templin 
J. L. S. Snead, Jr. 


= 


ADDITIONAL VICE-CHAIRMEN have 
been approved for the following Sec- 
tions 


Mid-Continent Section—Vice-Chair- 
man representing Aircraft 


Northern California Section—vVice- 
Chairman representing Student 
Activities and a Regional Vice- 
Chairman 


Northwest Section—Vice-Chairman 
representing Fuels and Lubricants 
and Vice-Chairman representing 
Transportation and Maintenance 


SAE To Be Saluted by 
Automobile Old Timers 


A COMMEMORATIVE scroll, saluting 
the SAE on its 50th anniversary, 
will be awarded to SAE on Oct. 28 at 
the 16th anniversary dinner of Auto- 
mobile Old Timers in the Waldorf 
Astoria Hotel, New York City. Presi- 
dent C. G. A. Rosen will accept the 
citation on behalf of the Society 

Other distinguished service citations 
will be awarded to SAE members L. L 
Colbert, president of Chrysler Corp., 
Pyke Johnson, former president of the 
Automotive Safety Foundation, Inc., 
and F. C. Crawford, chairman of 
the board of Thompson Products, Inc 

C. F. Kettering, 1918 SAE President 
will be guest of honor and principal 
speaker at the dinner 

Chairman of the dinner committee is 
P. G. Hoffman, chairman of the board 
of Studebaker-Packard Corp. Serving 
with him on the dinner committee are 
Alfred Reeves, advisory vice-president 
of the Automobile Manufacturers As- 
sociation: G. A. Martin, president of 
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OPERATIONS ENGINEERS 


Concurrent with the establishment of a Military 
Relations Department at the Fairchild Aircratt Divi 
SIOT) an Operations Engineering organization has 
Leen established. The purpose of this new group ts 
to provide technical information tor use by Fairchild 
Military Relations representatives, as well as by per 
sonnel in Fairchild’s engineering departments. This 
new group will conduct studies on specific Fairchild 
airplanes, as We I] as Ssystcms studies re lating tO pos 


sible future Fairchild developments 


The scope of thts organization 1s such 


that additional engineers are required in 


the following fields 


Aircraft Utilization 
Airborne Electronics 
Climatology 
Economics 

Military Operations 
Operations Research 





Propulsion 





The opportunities and salaries associated with the 
new positions are in keeping with the responsibilities 
of this work. Employee benefits in the form of group 
insurance, individual and family coverage for hospi 
talization retirement plan Si k leave cl are also 


provided 


j j 
Send om plete reshme Of education and expe 
/ , 


rICN Ce / elher wit “ay reGHITOTN ON! 


EMPLOYMENT MANAGER 


805 PENNSYLVANIA AVENUE 


3 Se ee | 





Ma 





HAGERSTOWN, MD. 


ALL REPLIES WILL BE HELD IN STRICT CONFIDENCI 
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Town & Country Motor Inc., Green SAF 
Ww © 1.) an Clark. wne! 
ict on! ind H.A lark Jr., owne eee 
of the Long Island Automobile Museum 
Southampton, Long Island, N. Y 
Col. W. F. Rockwell, president of 


Autamobile Old ‘Tinmecs and charcme., «+» Will participate in first Nuclear Engineering and Science 


of the board, Rockwell Spring & Axle 
Co., has indicated that Kettering’s ad ° o 
dre will be broadcast by the American Congress, Cleveland, Ohio, Dec. 12-16, 1955. 
Broadcasting Co., and the staff of LLFE 
magazine will present a nostalgic stage Sa is cooperating with more than 25 look at atomic energy in industry, gov- 
how based on the first Glidden tou! other engineering and scientific so- ernment education medicine and 
in 1905 cieties in presenting the first full-scale agriculture in this country This will 
take place at the Nuclear Engineering 
and Science Congress and Atomic Ex- 
position to be held in Cleveland, Ohio 
Dec. 12-16, 1955 

Nearly 300 pape! describing the 
latest developments in nuclear engi- 


neering and science will be presented 
PPI | mee in technical session to more than 
2,000 persons expected to attend. The 

Wd 
Application of Radioactive Tracers 
to Engine Research by A. Hundere, 


4 , ‘ 
oe it a3 id oa G. C. Lawrason, and J. P. O’Meara 


Southwest Research Institute 


rce Radioactivity a a Sensitive Tool 
for Measuring Engine Deposits,” by 


J.G. Mingle, H. W. Sigworth, and B. A 


sa MOTORS Fries, California Research Corp 
] 


Electrical Contact Studies with 


Radioactive Tracer by C. R. Lewi , 
1 WV: aces _— 
TL 


These papers will be presented dur- 
ing technical session number 28, on 
VOLUME Monday mornin Dec. 12 Preprint 
are available at cost from the Ameri- 
can Institute of Chemical Engineer: 
25 West 45th Street, New York 36, N. Y 
Price: 30¢ each 


SAE i ponsoring three papers in this 
first Congre on radioisotope and 
tracer equipment They are 


7 @ HEATERS @ WINDSHIELD WIPERS 
@ DEFROSTERS @ SEAT ADJUSTERS 
@ AIR CONDITIONERS @ CAR COOLERS Over 140 Exhibitors 
@ PUMPS eu REGULATORS [The Atomic Exposition running con- 
Pe: VENTILATORS currently with the Congress in Cleve- 


land, Dec. 10-16, will be the largest 
showing of nuclear equipment for use 


in peace-time applications of atomi 





energy eve! hown in the United 

, States One hundred and forty ex- 

Sm Mot are produced for automotive use in 6 : : y 

Leece-Neville Small Motors produced hibitors from the United States, Can- 
volt to 32 volt systems. Higher voltage motors are available for ada, Great Britain, and Switzerland 
other applications. For full information, write The Leece-Neville have already engaged space. Regis- 


trants for the Nuclear Congress will 

be admitted free to the Atomic Ex- 

position Fee for all other attending 
the Exposition will be $2.00 

Registration Fee for the Nuclear 

Engineering and Science Congress and 

PPLE - Atomic Exposition is $10 per person 

- For an advance registration blank and 
eville further information write to 

Tih Chairman, Registration Committe 

AUTOMOTIVE ELECTRICAL EQUIPMENT Cleveland Engineering Society 
SINCE 1909 2136 East 19 St.. Cleveland 15, Ohio 


Company, Fractional H. P. Motors Division, ¢ leveland 14, Ohio. 









YOU CAN 
RELY ON 


The Cleveland Engineering Society 
is one of the hosts for the Congres 
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in Chicago from 1910 to 1918. He then 
moved to the Manhattan Rubber Mf 
Co., where he was development engi- 
neer until he took over the Detroit 
Branch office in 1929 He joined 
American Machine & Foundry Co. of 
Brooklyn as director of engineering in 
1943 When he retired, he held the 
position of director of busine re 
earch 

As a chemical engineer, he was a 
member of the American Chemical 
Society He had received his A.B. in 
chemical engineering from Swarth- 
more College in 1910 


DR. GRAHAM EDGAR 


Dr. Graham Edgar, consultant to 
Ethyl Corp., died Sept. 9 after a long 
illness He had been in retirement 
since 1952 after twenty-eight years 
with Ethyl 

Dr. Edgar was graduated from the 
University of Kentucky in 1907 and 
two years later received his Ph.D. in 
chemistry from Yale University 

As a director of research for Ethyl 
Corp. at the time it was formed in 1924, 
he conducted studies in the synthesis 
and determination of the knocking 
properties of fuel components This 
research increased petroleum refining 
knowledge greatly and led Dr. Edgat 
to his work on an octane scale for 
measuring the anti-knock quality of 
motor fuel 

He was a member of the American 
Chemical Society, American Petroleum 
Institute Institute of Aeronautical 
Sciences, American Society for Testing 
Materials, and the Institute of Petro- 
leum Technologists in London 


CEDRIC P. LOCKTON 


Cedric P. Lockton, chief engineer 
Chloride Batteries, Ltd., Swinton, Man- 
chester, England, died February 20 
He had been concerned with that com- 
pany since 1924 

Lockton received the degree of M.Sc 
Tech. at Manchester University-Col- 
lege of Technology in 1923 He was 
a member of the Institution of Electri- 
cal Engineers and the Institute of 
Materials Handling in England 

He started with Chloride Batteries 
then Chloride Electrical Storage Co 
as assistant to the chief enginee: By 
1949 he had become chief engineer 


DRURY ADAMS 


Drury Adam division representa- 
tive, Industrial, for Shell Oil Co., Hon- 
olulu, T. H., died December 1 

Adams had moved to the Hawaiian 
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Islands in 1945 to join Shell Oil there FULLER F. BARNES 
He had served with Shell Oil in San 
Francisco from 1933 to 1940 

During the war, from 1942 to 1945 
he served at the U. S. Navy Yard 
Mare Island, as assistant estimatin; 


Fuller F. Barnes, member of 
tired in 1954 as president and 


; Corp., Bristol, Conn 
and planning superintenden Graduating in 1910 with a B.A 
Previous to 1933 he was associated Yale 


with Stone & Webster Engineering 


since 1925, died June 18. He had 
chair- 
man of the board of Associated Spring 


SAE 


from 
University, Barnes immediately 


stepped into the manufacture of 

Corp., Rock Island, Wash There he prings and associated products espe- 
erved in the purchasing and handling ¢jally for automotive trade Durine 
of construction material and equip- his career in this field, he has since 
ment served as president, Associated Spring 
He had studied engineering at the Corp eneral manager and treasure! 
University of Washington in Seattle Wallace Barnes Co.; treasurer, Dunbar 






MULE TRUCKS BARLRY TROCES COMST RUC! ION (QUIPMiNT 


PACKAGE DELIVERY ME WSPAPIR 
LAUWORT ORY Ci LAMiNG 





maa 


in America can afford 
11a Ea 41 
VLE 


SENSATIONAL LOW PRICE ON 
NEW L-N ALTERNATOR SYSTEM 


The new Leece-Neville Alternator 
brings to fleets of passenger cars, light 
and medium trucks all the famous ad- 
vantages that larger L-N Alternators 
have proved by performance for over 










is 


nine years: charging current with en- 
gine idling, high output, low mainte- 
nance cost. Plus new, simplified brack- 
eting. Yet the new L-N Alternator 
System actually costs less than “extra” 
output d. c. generators 


L-N ALTERNATORS FOR EVERY APPLICATION 


There's a right L-N Alternator for every fleet unit. Capacities range 
from 60 amps for 6-volt systems to 180 amps for 12 volt. L-N Alter 
nators will keep your fleet on the job and out of the repair shop. 
Why not get the whole story? Just write The Leece-Neville Com- 
pany, Cleveland 14, Ohio. Distributors in principal CONES » « 
service stations everywhere. 


ON YOUR NEW UNITS SPECIFY LEECE- NEVILLE EQUIPMENT. 
YOU CAN FACTORY-INSTALLED 


ALTERNATOR SYSTEMS * GENERATORS 
STARTING MOTORS * REGULATORS * SWITCHES 
FRACTIONAL HP MOTORS 
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Brothe: Co president Wallace 
Barnes Co., Ltd., Hamilton, Canada 
director, William D. Gibson Co., Chi 


cago; and president, Barnes-Gibson- 
Raymond, Detroit 
Barnes is also an associate member 


of the American Society of Mechanica! 
Enginee! 


FRANK MAIZEL 


Frank Maizel, engineer with Bendix 
Aviation Corp., Teterboro, N. J., died 
July 5. He was 37 

Maizel graduated 


from the College 


New York in 1940 with 
the degree of Bachelor of Mechanical 
Engineering He was also a member 
of the Tau Beta Pi fraternity while in 
chool 

After graduation he joined United 
Aircraft Corp. as a draftsman He 
then served with the Hamilton Stand- 
ard Propeller Division as an engineer 
until he entered the Air Force in 1942 
He served until 1946, gaining exper- 
engineering officer in charge 
damaged aircraft 
civilian life he 
Aircraft Corp. as a 


of the City of 


ience a 
of repair of 
Upon 


joined 


returning to 
Republic 





Heat Transfer Products Division 


VLD) SLL oD 


StLeiT, 


Ot et te 
eee ee he ehh le eee 


wisconsin 
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SAS SWUM Vee 


layout draftsman. In 1949 he moved 
to Bendix Aviation Corp. and served 
as engineer with that firm until his 


death 


IRA GARFUNKEL 


Ira Garfunkel, development test en- 
gineer in the Power Development sec- 
tion of the General Motors Engineer- 
ing Staff, was killed in an automobile 
accident June 26 

He had been engaged in th 
ment of advanced engines and their 
associated components since he re- 
ceived his M.S.M.E. degree from Cor- 
nell in 1951 He also played a major 
role in the development of a new com- 
now in production, for auto- 
conditioning use 

He was a member of Sigma Xi, Tau 
Beta Pi, and Pi Tau Sigma. He had 
been a Student Member of SAE before 
joining as a Junior Member in 1951 


» develop- 


pressor 
motive alr 


C. A. WELLING 


C. A. Welling, manager, Dow Motor 
Co., Inc., Houston, Texas, died in May 
He had joined SAE in 1953 

Welling had been associated with 
Dow Motor Co. since 1933, serving as 
manager. Dow Motor is a large Chev- 
rolet dealership in Houston 


HOLDEN W. RIGHTMYER 


Holden W. Rightmyer, 
tired as development 
Standard Products Co., Research & 
Development Division, died June 27 
He had been with Standard Products 
since 1951 

Rightmyer had served with 
can Swiss Co., Toledo, Ohio, from 1928 
to 1950. During this time he prog- 
ressed through many positions from 
draftsman to chief engineer. He de- 
igned the automobile door locks used 
by Chrysler Corp. during the period of 
1933 to 1936 while with American 
Swiss. Previous to serving with Amer- 
ican Swiss, he was associated with 
Electric Autolite Co. and Willys-Over- 


recently re- 
engineer for 


Ameri- 


land Motors, Inc 
JOHN A. COOPER 

John A. Cooper, sports editor for 
“The Autocar,” Iliffe & Sons, Ltd.., 
London, England, was killed in an 
automobile accident recently. He was 
39 

He had attended Coventry Technical 
College, Coventry, England, receiving 


National and Higher National Certifi- 
cates in Automobile Engineering. He 
was an associate member of the Insti- 
tution of Mechanical Engineers 


Before joining the staff of “The 
Autocar,” he served as car design 
draftsman with Alvis, Ltd.: as senior 
designer with Chamwood Engineering 
Co., Ltd.; as senior designer with Auto- 
mobile Developments, Ltd as chief 
car designer for Roy Fedden, Ltd.; and 


as chief engineer with Cowell & Wat- 
son, Ltd 
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Sections 


Continued from Page 81 


During planning meetings, discussion 
often defines quite clearly the paper 
the group would like to get area to 
be covered, type of data to support con- 
clusions, applications, pros and cons. 
Yet many times the real meat of this 
discussion (defining, outlining, and 
specifying the paper) is not adequately 
relayed to the author 

Discussion related to the develop- 
ment of a paper could be outlined as a 
specification to the author as the basis 
for telling him what the committee 
wants, it was pointed out. The commit- 
tee should then follow up to help the 
author fulfil the specifications. It is 
felt that this kind of guidance would 
not only result in better papers, but 
would be appreciated by the author 


Engineers Want To 
Grow Professionally 


I esire for their own professional de- 

velopment is what leads most en- 
gineers to technical society meetings, 
according to General Electric's J. 5S. 
Alford who talked to SAE’s Member- 
ship Committee recently So, a so- 
ciety must provide as many chances as 
possible for its members to get such 
development His talk, “Stimulating 
Engineering Interest and Activity in 
Technical Society Work,” informed the 
committee of the work being done by 
GE in this field. 


‘Know Your Society” 


A special feature was the story back 
of “Know Your Technical Society 
Week” conducted at the Evendale 
plant. This drive for active member- 
ship in technical societies included the 
display of promotional posters, pub- 
licity in the plant newspaper, distri- 
bution of bulletins on honors and 
awards, calendars of local and national 
events, a letter from the president of 
the Evendale Engineers’ Association 
endorsing the “week,” and interviews 
with management about the impor- 
tance of technical society participa- 
tion 

An engineer recognizes the opportu- 
nities available in free exchange of 
ideas and experience, especially with 
top senior engineers He expects to 
profit from activity in society work. 


Give and Get 


One of the primary benefits of par- 
ticipation in society activity is the ex- 
change of technical information. This, 
of course, involves giving as well as 
getting information. The preparation 
and presentation of technical papers is 
a valuable means of increasing the en- 
gineer’s ability to communicate his 
ideas. There is a definite correlation 
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.. the New 


KLIXON 
SOLA 


Three Phase 
Trip-Free Aircraft Circuit Breaker 








Here is a new thermal-type polyphase circuit breaker-(D-6760) for aircraft, 
embodying three electrically separate, hi-rupture mechanisms with these out- 
standing features: 


1. KLIXON SIMUL-TRIP* overload 5. Thermal type, naturally to 
tripping action... overload in any help minimum weight aircraft cir- 
one or more phases will trip all cuits deliver maximum safe power 
three mechanisms simultaneously. at service altitudes, with full protec- 
2. Single button reset... recloses all tion on the ground 

three phases simultaneously with This breaker is now being tooled 
one button manual operation. for production in ratings from 3 
3. Famous KLIXON flight tested trip through 35 amperes. Send for 
mechanism... plus NEW 1 to 2 advance technical bulletin 


KLIXON — the original aircraft 


millisecond trip time on short cir- 
circuit breaker. 


cuit interruption. 

4. Designed for top performance / 

likeitsMS25005and MS25 017 pred IxoO 

ecessors, this breaker is expected 

to meet MIL-C-5809 requirements —— 

*Trademark applied for METALS & CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
1510 FOREST ST., ATTLEBORO, MASS. 
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DRIVE IT WITH A NEG’ATOR 


constant-force spring 





Ideal for use as 1 powse rful, constant Think of how produc ts can be im 
torque motor is the NEG’ATOR Spring proved, problems solved with a long 
the revolutionary constant-force running, constant-torque motor. An 
apring component which is giving iircraft designer with a critical 
design engineers new iden counterbalance problem found out 
They're using the NEG'ATOR Spring So did a manufacturer of self 
is a motor in two ways \ light retrieving, 50-foot, steel tapes i 
torque motor is made by winding motion picture camera maker in 
the NEG ATOR Opring round two engineer who de veloped i new pre 
druma of unequal si 7A The tendency cision mechani ilcomputor many 
of the material to recurl to its preset others with drive unit, long deflec 
curvature around the smaller drum tion ind counterbalancing design 
impartea a constant output torque to proble m 
the shaft of the larger (output) drum And, so will you when you get the 
\ more powerful and efficient motor full story Ask us for a copy of 
is made as shown above by reverse fulletin SION The Story of the 
bending the free end around the NEG ATOR Spring We'll send it im- 
output drum mediately without cost 


CP 


constant-force spring 





HUNTER SPRING COMPANY 
13 Spring Street, Lansdale, Pennsylvania 
near Philadelphia 


SPRINGS * BTAMPINGS* TEST APPARATUS 
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Sections 


Continued from Page 95 


between an enginee! kill in written 
and oral communications, and his par- 
ticipation in technical societie 
Opportunities for making presenta- 
tions are quite limited Increasing the 
number and scope of committee can 
make it possible for more members to 
actively and continuously contributes 


to some part of the society activitle 


Atlanta Leads in 


Membership Growth 


ILANTA Section is the leader in 

Growth Index in the SAE Member 
hip League for 1954-1955 Section year 
his record helped to bring Section 
tatus to the former Atlanta Group 
Lead by W. R. Ramy, Sr., Membership 
Chairman, Atlanta took first place a 
winner of the Featherweight Division 


crown 


Winners in the other divisions, also 
deservin nearty congratulation are 
Welterweight lexa 


im Billingsley 
Membership Chairman 
Middleweight Mid-Michigan 
Gordon 5S. Marvin a 
Membership Chairman 
Heavyweight—Southern California 
R. E. Strasse 


Membership Chairman 


Mid-Michigan merit pecial ap- 
plause for bein the only last-year 
winner t tay at the top 





THE DEADLINE FOR SAE 
JOURNAL SECTION NEWS IS 
THE 12TH OF THE MONTH 
PRECEDING PUBLICATION. 
If the 12th falls on a weekend 
r holiday, material must be in 
on the previous workday 

For example, tories and 
photographs for publication in 
the December issue must be here 
at SAE headquarters in New 
York on November 11 (The 
12th is a Saturday.) Therefore, 
the material should be in the 
mail by Monday, November 7 
at the latest, from most parts of 
the country 


( 
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How 


can 
heip 


you... 





Hy-Loads 


PROVIDE HORIZONTAL FLOAT 


your 
COMPLETE LINE 
of 

cylindrical 


roller 


bearings 





STRAIGHT 


Yt i a 


HY POTENUSE, the sage of the siide rule, SAYS: 


Ever have herringbone gears bind on you be- 
cause the shaft couldn't float freely to permit 
the gears to mate properly? It can happen 
when you use laterally locked bearings—but it 


can't happen here! 


The designer of this pump assembly has made 
doubly durn sure he won't get into trouble— 
by specifying HYATT A-6200-T Cylindrical 
Roller Bearings. First, he knows they'll provide 
plenty of lateral float so the herringbone gears 


can mesh freely (and to take care of possible 


TAPER 





HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION + HARRISON, NEW JERSEY 
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shaft expansion in case hot liquids are pumped). 
Second, a single bearing with two rows of rollers 
gives him maximum load capacity in minimum 
space—without any possibility of overload on 
one bearing or the other that might creep in 


if he used two separate bearings. 


If you haven't a HYATT General Catalog 
No. 150 handy, better send for yours pronto, 
brother—it'll save you a heap of time and 
headaches! Remember, you can’t go awry when 


you specify 


4 5 oo 





oo eee 


for air compressors 


FIRE-RESISTANT 


Safer LUBRICATION! 


’ 


e CELLULUBE‘s 


synthetic lubricants in controlled viscosities 


Celanese CELLULUBES have been developed to 
meet the pressing need for non-carbon-forming lub 


ricants that are both safe and efficient. 


These synthetic lubricants are phosphate esters 
straight chemical compounds controlled to specifica 
tion viscosities. They have excellent lubricity .. . 
are non-corrosive, non-reactive, non-oxidizing in air 


compr essor service, 


CELLULUBES are non-petroleum oils. They greatly 


Celanese Corporation of America, Chemical Division, Dept. 598-) 
180 Madison Avenue, New York 16, N.Y 

Please send me sample and technical bulletin on Cellulube fire 
resistant Synthetic Lubricants for air compressor service 


NAME 
TITLE 
COMPANY 
ADDRESS 


city ZONE STATE 





reduce the formation of carbon deposits, a prime 


source of air compressor explosions and fires. 


CELLULUBES have been job-tested for 3 years in 
actual compressor installations. Evaluate them in 
your own operation. Use coupon below to order 
samples and complete technical data. 


Celanese Corporation of America 
Chemical Division, Dept. 598-J, 
180 Madison Avenue, New York 16, New York. 


CHEMICALS 


“Reg. U.S. Pot. OF 





Continued from Page 78 - AMS Titanium Tubing, An- +*AMS Steel Corrosion Resistant 


nealed—40,000 psi Yield 18Cr-9Ni (SAE 30303F) Free Machin- 
as a meeting ground for equipment ing, High Yield Strength; 
. ; os , . = rat - ce * AMS Solid Film Dry Lubricant 
suppliers engineers, operators repre- Gentine - AMS Alloy Wire, Corrosion and 


sentatives, and ERDL engineers con- Heat Resistant, Nickel Base 25Mo-5Fe- 


cerned with the field test program, as . ams Metal, Sintered High 5Cr-0.60Co-0.30V 
well as in an advisory capacity ON pensity Alloy. 90W-6Ni-4Cu 

. ERDL’s winterization manual Sub- * AMS Welding Electrodes, 
committee XV has been invited to *AMS Alloy. Corrosion and Heat Coated, Alloy, Corrosion and Heat Re- 
journey out to the testing area to ob- Resistant Cobalt Base, 20Cr 10Ni- sistant Nickel Base 25Mo-5Fe-5Cr 
serve operation of the winterized trac- 15W 0.60Co0-0.30V 


tors and grader at first hand 

Serving on the CIMTC Subcommittee 
are: T. A. Haller, Allis-Chalmers; F. M 
Baumgardner, U. S. Army Corps of 
Engineers; R. J. Bernotas, Euclid Di- 
vision of GMC; E. Brookhauzen, Cat- 
erpillar; H. G. Haines, Detroit Diesel; 
J H Hyle: LeTourneau-Westing- 


, a 
house; G. W. LaSalle, Hercules Mo- 4 i | P . | 
tors; M. G. Mardoian, International “ OTL ing ‘ Te a aN 
Harvester; H. M. Reichert, Waukesha 
Motor; J. K. Tomko, Oliver Corp 


J. E. Weishel Heil: and H. L. Wittek 
Buda 


Aero Materials Specs 
Reviewed by Industry 


gman of 16 SAE Aeronautical Ma- 
terials Specifications are currently 
being circulated to industry for com- 
ment and criticism by the SAE Aero- 
nautical Materials Specifications Divi- 
sion 
Copies of all these specifications are 
available for review from the SAE 
Aeronautical Department, 29 West 39 
Street, New York 18, N. Y 
Of all the signals devised for general automotive 
The specifications under review are: use, nothing is so commanding, so safe as the 
flashing light And the heart of the directional 


P 2 9919 . ee : ; : 
AMS 3212H—Synthetic Rubber, Aro signal system is the Tung-Sol Flasher 


matic Fuel Resistant (55-65) 
In addition to the blinking action, the Tung-Sol 
* AMS 3213G—Synthetic Rubber, Aro- 


matic Fuel Resistant (75-85) 


Flasher provides for an instrument panel pilot light. And the audible 


“tiek-tick-tick”’ which is purposely built into the flasher further assures 


* AMS 3214F—Synthetic Rubber, Aro- the driver that his signals are working 

matic Puel Resistant (35-45) More than 25 million Tung-Sol Flashers have been installed by car manu 
*AMS 3215G—Synthetic Rubber. Aro- facturers since 1939. Rarely replaced the Tung-Sol Flasher combines 
matic Fuel Resistant (65-75) Tae one ee wok. installation costs 


Wherever a signal light is employed a Tung-Sol Flasher will make it 
*AMS 4352A—Magnesium Alloy Ex- 


s ‘ 7 : more commanding. Tung-Sol Electric Ine., Newark 4, N. J 
trusions, 5.5Zn-Zr (ZK60A) ” - B a 


Sales Offices: Atlanta, Chicago, Columbus, Culver Cit ~Patlas. Denver 
‘AMS 4908A—Titanium Alloy Sheet Detroit, Montreal (Canada), Newark, Philadelphia, Seattle 
8Mn, Annealed—110,000 psi Yield 
‘AMS 7263-——Rings, Sealing, Synthetic 


Rubber Phosphate Ester Hydraulic Ate le) : eT ad 


Fluid Resistant (85-95) (Butyl Type 


* AMS 7277 Rings, Sealing, Synthetic 
Rubbe: Phosphate Ester Hydraulic 
- Fluid Resistant (70—85 3utyl Type 


‘AMS Alloy Iron Castings, Nodu- 
lar, 22.5Ni 
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""My name is Mary Lou 


I live at 916 Indian Road. 
l am a good girl. I never, never play in the street 


Naughty girls play in the street so please drive carefully 


Even naughty girls are too young to have to go to heaven 


Watch out for naughty girls because sometimes even good little girls are naughty. 


Please drive carefully.”’ 


The above message is brought to you in the 
interest of safer driving by Auto Specialties 
Mfg. Co. of Saint Joseph, Michigan, where 
we raise a lot of good little girls who some 
times run into the street and, incidentally, 
where we manufacture safer automobile brakes 

Auto Specialties Double-Disc Brakes. 
They are ready for cars now 


You can stop smoothly and in a straight line 
at high or low speeds with Auto Specialties 
Double-Disc Brakes 


In a “panic stop’’ your brakes won’t cause 


AUTO SPECIALTIES MFG. CO., INC. Saint Joseph 


you to swerve. You'll have a better chance 
to maintain control of your car when it’s 
equipped with Double-Disc Brakes. 


Their adoption will be in keeping with in- 
creased horsepower, speed and with the 
industry’s continuing desire to give the 
American motorist better, safer and more 
pleasant means of transportation 


For more information on these brakes, a 16- 
page, 4 color, illustrated booklet is available 
free. Write for ‘“The Stopping Story.”’ And i/ 


you're driving today, watch out for Mary Lou. 


Michigan 


Plants also at Benton Harbor and Hartford, Michigan and Windsor, Ontario, Canada 


Manufacturing for the automotive and farm machinery industries since 1908 


v@ 
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in the laboratory's sound-insulated 
room, playback of intake noise is 
repeated until ali objectionable 
sound is removed by on-the-spot 
intake silencer modifications per- 
formed in the mobile machine shop. 





Here an AC engineer uses the Mobile 
Laboratory metal-forming equipment to 
shape intake silencer modifications during 
noise-removal experimentation. 


ADAPTERS (OWIVE) © AIR CLEANERS © AIR CLEANERS AND 


VACUUM BOOSTER PUMPS (COMBINATION) © FUEL FILTERS 


rurees (Lust) © Panels (INSTRUMENT) © BECIPROCATING VACUUM PUMPS © ROTARY VACUUM PUMPS © SPARE PLUGS © SPETDOMETERNG © TACHOMETERS © TimmimasLs (ornTION WinT) © Valves (Caamecast ventana) 
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of 3500-watt capacity. Total wt. 10,200 Ibs. 


AC takes to the road to 
speed up service to industry 


Now AC engineers can work with your engineers right at your plant... 
do an on-the-premises acoustical analysis and tailor-make a pilot model 
intake silencer for your new engine. Recognizing that the air-intake 
silencer is often the last item to be finalized, AC engineers have designed 
this new Mobile Laboratory which enables them to complete work ina 


few days which formerly required several weeks. 


An AC combination sound-recording and towing dynamometer car 
hauls the Mobile Laboratory. Thus AC engineers have complete ana- 
lytical equipment that can come right to your facility. Tape recordings 
of intake noises are made of your vehicle, and by playback method an AC 
intake silencer is mocked up right on the job. 


It's another example of AC ingenuity and of AC interest in serving you. 


Feel free to contact any AC office on your equipment needs. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 






FLINT 1300 North Dort Highwoy 
CHICAGO Insurance Center Building 
DETROIT — General Motors Building 





UTE a 
PRODUCTS 


COMBINATION) © AMMETORNS © BRTATHERS (CRANMECAST) © CAPS (RADIATOR PRESSURE) © FLEXINLE SuarT AOCEMELIES © FUEL PUMPS © FUEL AnD 


STRAINERS © GASOLINE STRAINERS © GAUGES 418 (PRESSURT) © GAUGES GASOLINE © Gaucts on (PRESSUNT) © GaucEs TEmPtmatune (waTte, On) © On 


shop, acoustical instruments, power tools and sheet 
working equipment. Has its own 110-volt a.c. power source 


This AC specially designed 31-foot trailer houses machine 
metal 
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get 
this KEY 
to lower 


assembly costs 


There are new opportunities for cutting assembly costs 
KELOX 
product 


feature of 
you! 


in the “Key Locking” 
Stud You can 
assembly costs with 


lnprove 
KELOX 


1. Provide a positive lock between in- 
sert or stud and parent body 


2. Provide higher stress allowable per 
space required. 


3. Are simple to install and remove. 
4. Make maximum use of tapped hole. 


5. Afford considerable reduction in 


assembly weights. 


6. Save space and improve product 
design. 







because these 





Inserts and 
and 
lustener 


reduce 


7. Can be serviced in field without 


special tools. 


8. Require no special threads. 


K «Lox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world- 
wide organization. 

This highly specialized, technical 
group will be glad to assist you with 
your fastener problems. Use coupon 
below to get more facts on KELOx! 


Fasteners, Inc. 


580 Fifth Avenue 
New York, New York 


SALES REPRESENTATIVES 


Universal Fasteners Co. 
Centerville Road, P.O. Box 449 
sturgis, Michigan 


uv. R. & W. Technical Service Company 


P.O. Box 4 
Eost Hartford, Connecticut 











| Please send me technical data on KELOX Inserts and Studs 


| Name 
Company 
| Address 





F. D. Barringer Company 
542 Spring Street, N.W 
Atlanta 3, Georgia 


Monogram Manufacturing Co 
8557 Higuera Street 
Culver City, California 


Scott Fittings Limited 
339 Bering Ave., P.O. Box 169 











Toronto 18, Canada 3395 
Tithe | 


| Product being assembied : 
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Heavier Duty Brakes 
For Earthmovers 


R. K. SUPER 


HE trend in the earthmoving indus- 
try towards larger, heavier, faster 
equipment indicates a growing need for 


brakes which can handle the larger 
loads 

Probably the internally expanding 
shoe brake, with a mechanical cam 


which spreads the shoes, can be revised 
to increase its energy dissipating ca- 
pacity. Usually the solution is to make 
a bigger brake If it can’t be made 
larger in diameter, then capacity can 
be increased by making it wider The 
advantages of using with the 
smallest possible rim diameter will 
continue to limit brake diameter. The 
desire to reduce over-all width of the 
vehicle will limit brake width. If the 
limitations prevent increasing 
brake size, then the use of supplemen- 
tary electric or fluid brakes should be 
considered 

Brake capacity can be increased by 
using cooling fins on the brake drums 
or spraying cool water on the drum 
urface 

To increase the torque delivery of a 
brake, increase the input force to the 
brake mechanism by the use of a power 


tires 


space 


unit. Another method is to change the 
brake design and increase the output- 
input ratio 


Performance characteristics of pres- 
ent cam-operated brake 
ceptable, and in studying an increased 
torque output, it would seem better to 
increase the power input to the brake 
itself rather than change the funda- 
mental brake design 

rhe initial impulse is to increase the 
ize and strength of all the component 
parts and retain exactly the same ar- 
rangement. This means that the power 
unit, adjustable lever,, camshaft, cam 
head, and brake shoes would have to 
be enlarged. Space limitations and the 
need for using specially made parts 
preclude this method A new brake 
design should use “standard parts” to 
minimize cost and service problems 

lo use standard units, divide the 
input braking force into increments 
which are within the range of standard 


are quite ac- 


units For example: use four brake 
shoes instead of two Each pair is 
actuated by separate cam heads. The 


cam shafts extend through the brake 
support toward the center of the ve- 
hicle where the power unit and oper- 
ating lever may be attached 

Thus, the brake may be increased in 
size and power by the addition of brake 
shoes in pairs and the actuation of 
these by an independent camshaft and 


power unit. A four-shoe brake would 
have two power clusters: a six-shoe 
brake would have three 

Tests indicate that for a 56,800-lb 


axle load a four-shoe brake is probably 
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Trunk compartments? Marvibonded steel trunk compartments 


would protect luggage... be protected against luggage... be easily 


washed clean 


Truck cab interiors? Marvibonded steel truck cab interiors would 
be clean, comfortable, and easy to maintain... resist rust, oils, gas 


oline, road grime, and most chemicals 


WHY NOT MARVIBOND where beauty 


and relatively low cost can be a distinct advantage in your 


pe rmanence 


manufacturing Operations? No special dies or drawing 
compounds are necessary. The Marvibond process bonds 
vinyl film or sheet to metal before your product is formed 


Marvibond 


gives sheet metal these advantages 


the new vinyl-to-metal laminating process 


Bus interior linings? Marvibonded metal bus linings would resist 


break-through would not scratch easily...would be low cost, 


low weight 


Dashboards and interior trim? Marvibonded metal dashboards 


and interior trim would be richly attractive glare-free always 


| leasant to the touch 


outstanding protection against rust and corrosion! 
lastingly beautiful surface effects! 
superior abrasion resistance! 


eliminates costly finishing operations! 


For product improve ment added sales 1m) px rus and pro 


duction economy, better investigate Marvibond® today 
x 


Simply write to the address below 


N augatuck 


Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlotte « Chicago « Los Angeles « Memphis « New York « Philadelphia « IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals + Synthetic Rubber + Plastics » Agricultural Chemicals + Reclaimed Rubber « Latices * Cable Address: Rubexport, N. Y. 
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pecial MB mounts give 
damped vibration control 






4 


na TU Ip 


What to do when low frequencies cause re- 
sonance in vibration isolators? That was the 
problem put to MB engineers by one com- 
pany. Stiffer mounts had been tried. But 
these reduced isolation of higher frequency 
vibrations and caused malfunctioning of the 
sensitive product. 

New, type 121 MB mounts supplied the 
answer. These units minimize low frequency 
resonances through a unique internal damp- 
ing design without any sacrifice of high fre- 
quency isolating efficiency. They restrict re- 
sonant build-up to below 3.5 to 1 in any 
direction of vibration. 

Three sizes are now available to you, in 
threaded or press-in types. All meet military 


the 





PRODUCTS TO ISOLATE VIBRATION . 


RN 


Threaded flange or press-in types avail- 
able in MB damped vibration isolators. 





specifications on vibration and shock. Metal 
parts interlock, totally enclosing and pro- 
tecting damper. Load ranges: from 15 to 100 
pounds per unit. 

Satisfying special vibration control needs 
has been MB’s business for 
over 15 years. Take advan- 
tage of this fund of busy 
and successful experience. 
Check with MB for special- 
performance mounts avail- 
able as standard units. 

BULLETIN NO. 616 
gives useful, helpful data 
on vibration. Send for your 
copy to Dept. 





manufacturing company worse ee, 
A division of Textron American, Inc. 
. . TO EXCITE VIBRATION . 


. » TO MEASURE VIBRATION 
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necessary Over 170,000 lb the four- The resilient has a quailty of spongi- 


Shoe brake begins to over-reach its Use Governs Choice ness which gives a slower buildup in 










maximum effectiveness and a six-shoe * -* . applying pressures and a_ built-in 

’ brake is advisable. Of Friction Materials dampening effect that tends to elimi- 
New brake designs, particularly sup- nate chatter and give a smooth engage- 

plementary brakes such as electric 4 ment. The outstanding resilients, cork 
regenerative brakes and the use of and cellulose materials, char to de- 

. torque converter mechanisms for brak- J. F. JOHNSON struction at 400 F. They have a high 
ing, indicate that when larger vehicles nA ' “apparent wear” compared to other 

are built adequate brakes will be avail- types of materials; that is, there is 

able HERE are three general classes of a definite loss in thickness due to per- 

(Paper “Heavy Duty Brakes For friction materials for oil operation. manent set and true wear. Accom- 





Earthmoving Vehicles” was presented They are the resilient, the semi-metal- panying extreme permanent set there 
at SAE Golden Anniversary Tractor lic, and the full-sintered metallic. is a loss of resiliency which brings 
Meeting, Milwaukee, Sept. 13, 1955. It Each has its own field of application about a slight drop off in friction 

is available in full in multilith form in automatic transmissions Combination cork-cellulose material 
from SAE Special Publications Depart- 

ment. Price: 35¢ to members, 60¢ to 

nonmembers.) 










Recording Vacuum Gage 
Checks Fuel Pump Repair 









WALLACE LINVILLE 


As a fuel pump critic, the recording 
vacuum gage is invaluable. When 
it is attached to the suction side of a 
fuel pump, the instrument will record 
the increased vacuum attained in each 
stroke, as the pressure drops. When 
the pump linkage and inlet valve are 
correctly adjusted, the pump requires 
only about eight strokes to reach its 


rated vacuum. Also, the vacuum holds 


between strokes 

But if the inlet valve is leaking, the T H E R Mi Oo Ss TAT Ss 
record shows a regression of the vac- J 
uum between strokes. Too, the pump | the accurate temperature control for modern engines 
takes more strokes to reach rated vac- 
uum Highly developed for positive operation against the increased 

It pays to take a vacuum pressure pump pressures in sealed cooling systems, and with all types of 
record of the new pump. Then there antifreeze solutions. Helps maintain best engine performance 


is a standard for comparison for future ‘ ‘ ca 
checks after the pump has been recon- speeds warm-up—saves gasoline and oil—reduces wear. Gets 


ditioned more heat from the car heater. 


Appraising fuel pump condition in Now standard equipment on thirty-four (34) leading makes 
this manner reduces unwarranted re- 


placements—and points out the pumps 

that may soon fail on the road, adding 

considerably to the expense of a run Literature sent on request—please use your letterhead. 
(Paper “Instrumentation for the 


Shop” was presented at SAE Golden Control with Dole 

Anniversary West Coast Meeting, a TRADE MARE 

Portland, Ore., Aug. 17, 1955. It is 

available in full in multilith form from THE DOLE VALVE COMPANY 
SAE Special Publications Department. , 

Price: 35¢ to members. 60¢ to nonmem- 1901 W. Carroll Ave., Chicago 172, III 


bers.) Detroit ° Los Angeles ° Philadelphia 
















of cars, trucks, tractors, commercial vehicles, industrial and 





marine engines. 
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as applied in General Motors Hydra- 
matic and PowerGlide, Chrysler Power- 
flite, and Packard Ultramatic clutches 


are the most widely used Resilients 


have a definite pressure and tempera- 
ture ceiling but work well within their 
limit They are the lowest priced 
of any oil-usage materials 
Woven-type resilients, basically as- 
bestos and a binder, are not susceptible 
to the same temperature limits Thetr 
primary use is for ingle and double 
wrapped bands running in oil Al 
though having the same genera! fri 






EQUIPPED 


WIDE RANGE OF SIZES 


CLOUT ITD 
COO 
EEXOCICOITTD 


shalt. 


housing. 


ROCKFORD CLUTCH DIVISION Jriti 
s 


& 316 Catherine Street, Rockford, Illinois, U 


GB0L0E60C69 
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ROLLER BEARING 


TAKE-OFFS are equipped Handy Bulletin 
with roller bearings of ample 
proportions to cary the 
loads to be placed upon 
ROLLER BEARINGS ] x them. Provision is made for 

adjusting the tapered roller 
bearings that support the 
These and the clutch 
selease bearing can be lu- 
bricated from outside the 


tion as 


dauce a 


other resilients, they do 
higher apparent output 

Semi-metallics are compounded from 
ynthetic resin and 40% or more of 
powders in combination with 


pro- 


metallic 


asbestos and friction augments En- 
ragement characteristics are excellent 
They are used where higher unit pres- 


ures are involved and where tempera- 
ture apt to be of a higher magni- 
tude than those met in transmissions 
using resilient Bonding failures have 
happened with bonding agents having 


limit of 450 F, which suggests 


are 


a safe 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications, 
Furnishes ca- 
pacity tables, 
dimensions and 
complete speci- 
fications, 





A. a 











that it is possible to operate with skin 
temperatures on the mating plates 
appreciably higher than 450 F 

On clutch plates or on bands in oil 
operation is smooth to the highest de- 


gree. Friction coefficients of 0.065 to 
0.10 rank semi-metallics below resili- 
ents, but they have much greater dura- 
bility 

Semi-metallics can be _ fashioned 
easily into intricate shapes and they 
can be machined or grooved to suit 
design characteristics When bonded 


to center plates and correctly grooved 
excellent release is obtained. In usage 
they rank second, with application in 
Buick Dynaflow plates and bands, Ford 
front clutch and rear band, both Chev- 
rolet bands, and Chrysler low band 
Full-si metallics are made of 
intered or fused metals in combina- 
on with friction-augmenting agents 
Coefficient of friction is of e magni- 
tude of 0.055 to 0.090, or below that of 
other materials, but metallics will take 


ered 


much higher unit loading and have a 
high rate of heat dissipation. Engazge- 
ment is not as good as obtained with 
the resilient or semi-metallic types 


Due to better heat transfer and absence 
of a destructible bond, the full-sintered 
metallics will perform under certain 
conditions with no increase in wear 
rate where other types of material 
would wear at an accelerated rate 
Price ranges from below the semi- 
metaliic to slightly higher Greatest 
use of these metallic friction materials 
is in the rear clutch of the Ford Line 

(Paper “Clutch Plate Friction Mate- 
rial fo Automatic ‘Transmissions”’ 
was presented at SAE Golden Anni- 
versary Summer Meeting, Atlantic 
Ctiy, N. J., June 16, 1955. It is avail- 
able in full in multilith form from SAE 
Special Publications Department 


Price: 35¢ to members, 60¢ to non- 
members. ) 
Well-Handled Shop 
Suggestions Pay Off 
JAMES BRENNAN 
UGGESTIONS for product change 


which originate in the shop shouid 
be evaluated by a committee comprised 
of a responsible representative from 
the departments of design engineering 
product engineering, tool design, pro- 
duction planning, inspection, and man- 
ufacturing 

Committee meetings should be sched- 
uled and every suggestion should be 
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The pioneer builder of machine-ground b/b 
screws announces a revolutionary new line of... 








STANDARD-SIZED ROLLED-THREAD 
SAGINAW Ball/Bearing SCREWS 
PRICED AS LOW AS, OR LOWER 
THAN, ORDINARY ACME SCREWS! 


MMos 


. 
. 


a) 







\\ 






Ny 


Get up to 6 times more efficiency... 
save at least 2/3 on power 
requirements or manual effort! 





VL rac 


: 
Here’s great news for every manufacturer who 





uses Acme serews or hydraulic actuators in his ROLLED-THREAD SAFETY b/b SCREWS CAN BE MANU. 
product! Saginaw now offers Rolled-Thread FACTURED IN THESE STD. SIZES AND ANY SCREW LENGTH: 
Safety bb Screws in standard sizes at amazingly Bol! Circle 
7 . Diameter Boll Size 
low mass-production cost. 
; ; ‘ 375 0625 
: In many applications this new rolled-thread type 631 125 
. NG will provide completely adequate performance at 1.000 15625 
_— a fraction of the cost of machined-thread units. 1171 28125 
1.5 ‘ 
; GIVE YOUR PRODUCTS THESE PERFORMANCE > a — 
ADVANTAGES AT NO INCREASE IN COST — : ’ 
- | a _ . 3.000 .500 
nie rm , At least 90% efficiency guaranteed—compared 
—-——— 4 with 15°, to 20°, efficiency of Acme screws. 
a Pe ; ROLLED-THREAD SAFETY b/b SCREWS ARE ALREADY BEING 
epee : , Requires less than 1/3 as much torque as SUCCESSFULLY USED IN THESE TYPICAL APPLICATIONS 
—emmeaen, Acme screws for same amount of lineal output. © Actematls Gavens + ina aie 
aT Saves substantially on cost, size and weight Doors 
te of motors, gear boxes and auxiliary equipment, , ® Aut bile Seat 7 mong Bey 4 = 
rae » Ome ne < a ee a e ositioners 
. Far less wear—less maintenance—longer life. Adjusters and Window — Drill Presses 
— Precisi Stioning—free pl be Lifts © Marine Steering 
e recision post toning fe P ay can ” vir- e Barber Choirs Gear 
—_— tually eliminated where necessary. 
© Bumper Jacks © Welding Machines 


. Operates dependably with or without lubri- 
cation at temperatures from —75° F. to +175° F. 


| 
1 


Saginaw Steering Gear Division 
General Motors Corporation 
Dept. 9E, Saginaw, Michigan 


Please send detailed data on your new Rolled- 


itt 


\ 


Thread Sofety b/b Screws. | am interested in their 





application to 


Name — Title 


Firm 


Address 





City Zone State 


COCCI 
a a a 


New standard Saginaw ball-nut can be furnished threaded or with 
flange or trunnion-type adaptors for easy application to almost any unit. ——e 








Mail coupon todoy for full details and 
engineering recommendations for your needs 


aa 

— 
Cee 
a 





afetsay 


I PE Gere DD) cugaunovww 
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On the assembly line o 





f a leading automotive manufacturer, workers are installing Johnson bearings in a popular six cylinder engine. 


Leading Automotive Manufacturer Depends 
On Johnson As A Supplier Of Bearings 


Here’s Why: First, Johnson engineers, metal 
lurgists, and production men devote all the time 
necessary to help solve problems in the design 
and production of engine bearings to meet de 
mands for higher speeds and longer service 
Second, Johnson, as a leading supplier of orig- 
inal equipment bearings to automotive manufac 
turers, can be depended upon to meet exacting 
specifications bearing after bearing, order after 
order when it comes to tolerances, smooth, 


mirror-like finish, and chemical analysis of the 









various metals specified. 

Third, Johnson has built a reputation for get- 
ting bearings delivered when and where they are 
wanted and in the type of packages ordered. 

Fourth, Johnson’s prices are competitive with 
other leading bearing manufacturers. 

If you have a problem in the design of engine 
bearings, a Johnson man might have your an- 
swer. It won’t cost anything to talk it over. 
Write, wire, or phone the Johnson Bronze Co., 
675 S. Mill St., New Castle, Pa 
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reviewed in the light of the following 
questions 


1. Will the product be improved? 


2. Will design be affected? 


Will tooling be affected? 


Will manufacturing method be 


affected? 


Will the chedule be 


affected? 


production 


6. Will it 


reduce cost? 


A cost analysis can be prepared from 
the foregoing to show whether the sug- 
gestion should be accepted. If the pro- 
duction schedule is affected, manage- 
ment should be consulted to decide if 
and when the change should be made 

Many suggestions have been received 
from shop workmen which have bene- 
fited both the workmen and the com- 
pany Worker morale is improved if 
the originator of the suggestion is told 


Serving on the Coordination 
between Engineering and 
Manufacturing Panel were 


Panel Leader: 
Albert H. Dall 


Panel Secretary: 


James Brennan 


i 
k 


Panel Members: 
W. C. Allen 


William Averill 


’ 
k 


R. V. Garvin 


Paul Jung 


George A. Zink 


promptly what action has been taken 
If the suggestion is turned down, the 
man who submitted it should be given 
the reason for rejection. This is part 
of a good suggestion system, and a 
really good one pays off 

(This article was based on the secre- 
tary’s report of the Panel on Coordina- 
tion between Engineering and Manu- 
facturing held as part of the SAE 
Golden Anniversary Production Meet- 
ing and Forum, Cincinnati, March 14 


1955.) 
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Anti-Noise Campaign 
Is Well Under Way Now 


HENRY JENNINGS 


Fleet Owner 


NDICATIVE 
public weal 


the 
least 


guardians of 
business, at 


that 
mean 


Good Temperature 


12 states have from one to three pieces 
anti-noise legislation before their 
bodies. At the same time, 
has gone tnto action to im 
noise situation by practical 


of 
governing 
industry 
prove the 
means 

To date 
complished 


this is what has been ac 


1. An acceptable noise meter has 
developed by joint industry ac- 
This device is composed of sev 
standard instruments meas 


been 
tion 


eral and 


Control i essential 


«++ TO HEAVY DUTY POWER! 


uae 


VEL! 


Vernatherm thermostats assure correct operating temperature. 


Solid charged and precision built, these thermostats have proved themselves 
in the field over and over again. They have proved that rough duty and rigid 


limitations need not mean frequent 


thermostat replacement! 


Detroit Controls Corporation pioneered Vernatherm thermostats to meet 
the needs of modern pressurized cooling systems. They have solved a great 
number of tough problems on Diesel, heavy-duty gasoline and jet engines. 
Vernatherm controls might be the solution to a situation in your engines . 


Call on DETROIT sales engineers for test data and actual field results . 


or write for Bulletin 214 which gives basic data on Vernatherm controls and 
their function in modern engine design. 


DETROIT CONTROLS CORPORATION 


DETROIT 8, MICHIGAN 


Division of AMERICAN RADIATOR & STANDARD SANITARY Corporation 


8900 TRUMBULL AVE 


AUTOMATIC CONTROLS FOR REFRIGERATION « AIR CONDITIONING 
TRANSPORTATION « HOME APPLIANCES « INDUSTRIAL USES 


DOMESTIC HEATING « AVIATION « 


Representatives in Principal Cities 
Canadian Representatives 
RAILWAY AND ENGINEERING 
SPECIALTIES, LTO 
Montreal, Toronto, Winnipeg 


* 
“ °7», 


SERVING HOME AND INDUSTRY 


AMERICAN-STANDARD «+ AMERICAN BLOWER « CHURCH SEATS & WALL TILE « DETROIT CONTROLS 


— i / 


KEWANEE BOILERS « ROSS EXCHANGERS « SUNBEAM AIR CONDITIONERS 
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ures noise in sones. It is satisfactory tually all new trucks meet this stand- 
in the hands of laboratory personne! ard 


An instrument to serve as a “no” and 3. The Muffler Manufacturers Insti- 
“no go” gage in the hands of law en-_ tute is working toward a similar certi- Experts at the ; 
forcement agencies does not appear to fication for replacement mufflers Smog and Noise Reduction 


Round Table Were 


be feasible 
2. Many members of industry have 


However, it not easy to hit on a 
satisfactory method of enforcing noise 


informally agreed upon a noise level yegujation at the user level by police Panel Leader: 

of 125 sones. This level seems to be authorities, except for the offende: 

gaining the stature of an industry who is away out of line Emil Gohn, 
standard. Vehicle manufacturers seem Maintenance outside of the exhaust 
willing to certify new model vehicle system has very little to do with noise 

at this noise level by prototype Vir A badly maintained engine or trans- 


Panel Secretary: 


Henry Jennings, 


Fleet Owner 





Panel Members 


Pd Fred Hague 
MARGIN Ya L. C. Kibbee 


OF SAFETY 
Wherover lou. Tura ! 






A. Moreland 


Robert Shertz 





“a - 

a mission makes very little more noise 
than a new one. Better design would 

help a little but it is a complex matter 


NSN. (‘This article is based on the secre- 
tary’s report of Round Table on Smog 


and Noise Reduction held at SAE 


Golden Anniversary Summer Meeting 
Atlantic City, June 15, 1955.) 


When Directional Signal Flashers were 
adopted by the automotive industry, Fasco ~N 
responded with one that met all require- “ 
ments .. . instant indication, circuit failure 
warning, economy, convenience, depend- 
ability ... plus circuit protection! The pres- 
ent model is made to operate any direc- 
tional signal system .. . comes in 2 or 3 
wire designs for use with single or double 
pilot light circuits. 

Here's another example of why it always 


pays to — 
CONSULT FASCQ...virst! 


AUTOMOTIVE DIVISION 


ETE 
DYNAMOMETER has been de- 
signed for evaluating power crane 
and shovel clutch characteristics under 
controlled conditions. Thus far, tests 
have been limited to examination of 
clutch lining behavior and determina 


tion of torque capacity of different lin- 


i ad D u Ss T R i Ee Ss t 1 ad Cc * ings unde! varying temperatures 


ROCHESTER 2 N EW YORK energy flow rates, and duty cycles 
; Ultimate objectives are to test pro- 


duction clutches and the effects of 


DETROIT OFFICE—12737 PURITAN—PHONE: UN 17476 | clutch adjustments as well as to study 





New Device Tests 
Power Shovel Clutches 





E. A. NIX 
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BIGGEST 


All of the world’s ‘biggest’ tractors depend 
on MECHANICS Roller eile UNIVERSAL 
a to compensate for heavy-duty shocks and 

ains — severe enough to twist tractor frames. 
MECHANICS key-drive strength, flexibility and 
balance are unanimously specified by the largest 
tractor manufacturers to keep huge capacity ma- 
chines operating long hours, day-alter-day. They 


& 





can't afford to permit large tractors and equipment 
to be kept idle by needless down-time. Let ME- 
CHANICS engineers help build reliability into 
your (200 te 50,000 foot pounds torque capacity) 
machines. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner « 2024Harrison Ave., Rockford, Ill. 


UNIVERSAL JOINTS 


For Cars + Trucks + Tractors - Farm Implements + Road Machinery - 
Aircraft » Tanks * Busses and Industrial Equipment 
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variations in clutch designs and types shovel from which the reversing shaft bevel gear hubs to a dc amplifier and 
The dynamometer is designed to is taken recorded on the second channel of the 
handle any reversing shaft assembly Output torque is measured by strain oscillograph Temperature can be 
from the company’s range of machine sages mounted on the shaft between read simultaneously on a Brown indi- 
It, consists of a 100-hp variable-speed the increasing unit and the reversing cator 
direct current motor and gear reduc mechanism. ‘Torque is recorded on a Strain gages to record clutch band 
tion unit which drives the reversing two-channel Brush oscillograph which tensions are also mounted on the fric- 
shaft assembly. The inertia load com receives the strain gage signal through tion bands and can be connected by 
prises two flywheels which are driven ilver slip rings and a suitable Brush slip rings to the oscillograph. At the 
by the reversing mechanism through amplifier Clutch drum temperatures present time only two factors can be 
a speed-increasing gear unit Fly are measured by thermocouples em-_ recorded simultaneously, but the need 
wheels are laminated so that their bedded in the drums to within 1/16 in. for equipment with more recording 
inertia can be adjusted to simulate of the urface Their signals are channels is already apparent and un- 
the inertia of the rotating parts of the transmitted by silver slip rings on the doubtedly will be satisfied 
The clutches are applied by air and 
can be operated manually, or auto- 
matically under control of a two-cir- 
{ j tt call cuit cycle timer which can be set to 
JOHNSON La ry LIFE L \ produce operating cycles from 0 to 60 
/ / . sec for each clutch Veeder Root 
counters record the number of cycles 
per test 
(Paper “Power Cranes and Shovels” 
was presented at SAE Montreal Sec- 
tion, March 21, 1955. It is available 
in full in multilith form from SAE Spe- 
cial Publications Department. Price: 
35¢ to members, 60¢ to nonmembers.) 


Strive for Simple, 
Accurate Tooling 


T. R. SMITH 


N planning the production break- 
down, great care must be used in 
deciding upon the right kind and right 
amount of tooling. Simplicity should 
be the goal, its degree depending of 
course upon the quantity and type of 

‘ ‘ parts to be made. 
keep pace with today ’s engines The planner must consider the many 
ways in which a part can be fabricated 
and assembled, then lean heavily on 
his experience to choose the one that 
lent manufacturing methods show a steady gives economical production in the 
product improvement that make JOHNSON over-all aspect. It is easy to over-tool 
TAPPETS worthy of your consideration. a part or assembly; it takes consci- 
Only proven materials, covering a range entious study of the conditions to plan 
a job for production that will make 
money yet furnish a part which will 
meet the engineering standards set for 


Continual experimentation and excel- 


of steel, chilled iron, and various iron alloys are 
used in the manufacture of JOHNSON TAPPETS, providing greater 
strength, light weight and increased wear resistance. ae 
: ait ; os " it To achieve a well planned produc- 
Serving the AUTOMOTIVE — AIR¢ RAFT me FARM — tion program in accordance with man- 
INDUSTRIAL — MARINE Industries. agement’s desires requires close co- 
ordination between engineering, plan- 
ning, tooling, and production heads. 


“tappets are our business” Tooling accuracy requires that sev- 
eral vital factors be right Loft data 


and engineering dimensions and data 
must both be extremely accurate. If 
these two are right, tooling problems 


MUSKEGON, MICHIGAN are simplified. We do not believe in 


inc. 
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on Installation Time 


with IMPERIAL 


Ff Dury’ 
TUBE FITTINGS 







Furnished in Brass 
and Aluminum 


Compared to COMPRESSION FITTINGS 


Repeated, thorough tests under field conditions reveal that 
Imperial Hi-Duty Fittings can be assembled in an average 
Just Push time of 13.2 seconds whereas regular compression type 
fittings take an average of 20.8 seconds. This is a 36% 


Tube Into saving in time . and precious labor 
Fitting Compared to FLARED FITTINGS 


Without Here the savings in time are even more striking since it 
Removing Nut takes 45 seconds on the average to install a flare fitting 


en compared to 13.2 for Hi-Duty a saving of 7/% in time. 
on Hi-Duty A man can assemble better than 3 Hi-Duty Fittings in the 
Fittings shears off time it takes to assemble 1 flare fitting 


during assembly and 


becomes permanently Why is the HI-DUTY FITTING so much Easier and Quicker 
attached to tube. Fitting to Assemble? 
will make repeated tight Fitting furnished with integrated nut and sleeve 


reconnections. ‘iin . 
Io get a tight joint, simply insert tube into fitting and 


For Tubing '@" to 1” O.D. tighten nut. No loose sleeve to drop... no flaring re- 
Ask for Bulletin No. 3002 quired. Makes repeated tight reconnections 


MAKES STRONGER JOINTS 


Because sleeve is always in perfect alignment when joint 


Average Time Required to Assemble Fittings 


Type of Average Time Joints is made and because its design minimizes deformation of 
Fitting Each Joint per Hour tubing, Hi-Duty Fittings assure stronger joints that remain 
HI-DUTY 13.2 sec. 274 leakproof even under severe service. Tests show Hi-Duty 
joints will stand over 5 times as much vibration as joints 
Regular ada . are : 
Compression 20.8 sec. 173 made with ordinary compression or flare fittings 
| Flare 45 sec. 80 | 


THE IMPERIAL BRASS MANUFACTURING COMPANY, 1225 W. Harrison Street, Chicago 7, Illinois 
j ye PE RI AL Pioneers in Tube Fittings & and Tube Working Tools 
‘Om Alen of Duality 
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you 
WOULDN'T 
WANT (iM 


For the simple reason that it wouldn't clean at all. 


? 


[p 


Abrasive economy lies in a nice balance j | 4 of |. long 
life, 2. cleaning efficiency, 3. low maintenance costs and 


4. speed. Permabrasive annealed iron shot and grit are 


engineered iA to meet these requirements BETTER; 


made from chilled iron abrasives of proper composition, 


BY we KNOW and you KNOW exactly what they 
, Le 


can do. We'll guarantee a savings over your pres- 


ent abrasive costs— \\24\ in writing—_ . If we fail, we 
\ >, os) 


‘ ‘ 4 . cs 
will give you a check to produce the guaranteed savings 


x and a test won't upset your apple cart: ae 


# 


it is simple to make with the “electric timing device.” Ask 


about it. 


*10% in the case of Permabrasive 
15% in the case of Controlled T 


produced by 


THE NATIONAL METAL ABRASIVE COMPANY 
Cleveland, Ohio 


THE WESTERN METAL ABRASIVES COMPANY 
Chicago Heights, illinois 
SOLD EXCLUSIVELY BY 


HICKMAN, WILLIAMS & COMPANY 


RPORATEO) 


CHICAGO © OETROIT © CINCINNATI * ST. LOUIS * NEW YORK 


CLEVELAND © PHILADELPHIA © PITTSBURGH INDIANAPOLIS 


building elaborate tools but rather in 
designing them to pick up all points 
in an assembly which must be matched 
or coordinated with other parts of the 
airplane These points are designed 
to be accurate within themselves and 
have a rigidity adequate to maintain 
their accuracy during the strains im- 
posed while the structure is being 
riveted and assembled. Rigidity of an 
assembly tool is paramount and a tool 
or jig should be designed to maintain 
rigidity and accuracy Inadequate 
tools are costly and time delaying in 
production Assembly tools, even for 
mall structures, are best built from 
tubular steel members which are struc- 
turally efficient and economical. Since 
they are without sharp corners and 
protuberances, in most instances, they 
provide a safety factor as well 

(‘Paper “Coordination of Tool Design 
and Manufacturing Procedures” was 
presented at SAE Wichita Section 
Nov. 13, 1954 It is available in full 
in multilith form from SAE Special 
Publications Department Price: 35¢ 
to members, 60¢ to nonmembers.) 


Develops Test Machine 
For Friction Materials 


H. W. SCHULTZ 


RICTION materials used in auto- 

matic transmissions can now be 
tested in a machine which can simulate 
almost any transmission operation de- 
sired 

Electronic instrumentation is used 
throughout, with the exception of 
time clocks, pressure gages, and the 
like which serve for visual information 
A multichannel recording oscillograph 
together with sensing units, amplifiers 
thermocouples and other associate 
equipment present a fast concise pic- 
ture of the operational cycle regardless 
of duration Any physical phenom- 
enon convertible into an electric signal 
may be read and interpreted 

Here are some of the attribute 
claimed for this machine 


1. Operation at any desired tempera- 
ture to 400 F may be achieved and re- 
corded 


2. The effect of various oils relative 
to the operating properties of the fric- 
tion element may be investigated and 
evaluated easily 


3. Accurate rate of oil flow over the 
element may be studied. 


4. Certain noises occurring at a spe- 
cific speed may be recorded and studied 


5. The apparent coefficient of fric- 
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When the pressure’s on... 


TURQUOISE 


can take it! 


Thanks to 100% ‘’*Electronic” Graphite 
and Super Bonded Construction 


The lead won’t snap within the 
wood. By Eagle’s patented Super Bonding 
process, lead and wood are inseparably 
welded to combine their strength against 
breakage. 


The needle point is stronger, too. Eagle’s 
exclusive “Electronic” graphite, ground 
to 1/25,000th of an inch, eliminates weak 
spots in the lead itself, and the point 
stands up for long lines of uniform 
thickness. 


“Electronic” graphite sets a new stan- 
dard for smoothness, too. Turquoise has 
no hard, scratchy spots that change your 
line or tear the paper...and its dense 
lead structure gives greater durability, 
blackness, and the opacity you need for 
sharp reproduction. 


It’s worth a try! Send for free samples 
of Eagle Turquoise Drawing Pencils in 
the degrees you wish. Please name this 
publication and your regular dealer. 


PENCIL COMPANY 


~ NEW YORK + LONDON + TORONTO + MEXICO + SYDNEY 
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NOW! LOW COST 


CLOSE TOLERANCE 
eR [hs 




























ERAMICAST 


Lebanon's new steel casting process offers 
- purchasing agents and design engineers these 
| quality and price advantages 


CLOSE TOLERANCES. As close as vt 003" to .005” 














JP pe nol 
(| © INTRICATE SHAPES. Ideally suited for producing castings 
’ of complex design and deta 
FOR QUALITY ° THIN SECTIONS Metal sections as thin as t alr nen 
K nife-like edge down to .06V0 or less 
¢ SMOOTH SURFACES. Surface variations held to 125 micro- 








\ LOWER PRODUCTION COSTS. Jobbing wood or metal pat. 


ter? cat he seq De gn ( any 









and ithe Ape ns ‘ 
FOR PRICE + REDUCED MACHINING COSTS. Smooth, accurate casting 
yreatly reduce or eliminate machining costs 





« SHORT LEAD TIME 
ADAPTABLE TO MANY CASTING SIZES AND ALLOYS casting weights up to 


| Heys 
one hundred pound or more. Carbon steel, conventional low alloys, stain 







‘ tee and the superallo 


ome US YOUR BLUEPRINTS Our sales engineering Gepartment will show 


ou how the revolutionary Lebanon CERAMICAST Process can be 








adapt ed to ur project desig 
§ 4Juced unde ensing agreement with Shaw F esses, Ltd, London, Eng 4 

LEBANON STEEL FOUNDRY 

169 LEHMAN STREET LEBANON, PENNSYLVANIA 






CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 








tion, both static and dynamic, may be 


obtained and recorded 


6. Any desired hydraulic pressure 
may be applied on the clutch plate as- 
embly and at any desired rate 
throughout the duration of the oper 
ating cycle. This is generally recorded 
with its corresponding torque curve 


7. Any number of cycles per minute 
may be obtained, provided they are 
within the operational range of the 
plate 


If desired this test unit can be con 
verted instantly into a constant drive 
init, locking the driven member in 
order to study constant slip applica- 
tions under all conditions of speed and 
pressure, and recording the data out- 
lined above 

Pape! Experimental Testing of 
New Friction Materials for Automatic 
Ir'ransmission: was presented at SAE 
Golden Anniversary Summer Meeting 
Atlantic City, June 16, 1955. It is avail- 
able in full in multilith form from 
SAE Special Publications Department 
Price: 35¢ to members, 60¢ to non- 
mempbe! 





Smog Fight Focuses 
On Auto Exhaust Gases 


W. L. FAITH 


panes proposals have been made 

» reduce smog-producing hydro 
carbon emissions by modifying the op 
erating conditions of engines Most 
devices suggested for this purpose can 
be classified a 


1. Fuel cutoff during deceleration 
2. Intake manifold vacuum breake! 


3. Exhaust system vacuum breake! 





4. Throttle retarde: 


». Carburetion mixture improvers 





Since 60 of the hydrocarbons 
reachin the atmosphere from auto 
exhaust are evolved during decelera 


tion, fuel control during this phase of 
the operating cycle can yield large 
dividend: At cylinder vacuums be 
yond 20 to 21 in. of H it is difficult 
even to ignite the vapor mixture in the 
cylinder; hence a fuel cutoff may re 
duce unburned hydrocarbon emission 
and still not affect engine operation 
adversely Such a device would not 
prevent fuel condensed in the intake 
manifold and excess engine oil from 
entering the cylinder, but it would 
reduce losses by 80 to 90 during long 
periods of deceleration 

The deceleration problem could also 
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---where problems inspire progress 


Every engineer has watched a good idea thrown 
away because of seemingly insurmountable 
production problems. But that is something 
that seldom happens at Moraine. 


If everyday methods won't solve a problem, 
Moraine engineers approach it from different 
directions, or try whole new methods, until 
the solution is reached, Continuing progress 
by design and process engineers has made 
Moraine a dependable, farsighted supplier 
to the automotive and other industries, 


There are many ways to illustrate the basic 


og 


“~~ \or 


SAE JOURNAL, OCTOBER, 1955 


Moraine philosophy that success is assured 


to those whose experience and forward think 
ing help customers to anticipate their needs. 
One is pictured above: A new, greatly im- 
proved band assembly for the 1955 model of 


the biggest-production automatic transmission 


Other Moraine products include: Moraine-400 bear 
ings, toughest automotive engine bearings ever made 
M.-100 engine bearings and Moraine conventional 
engine bearings —sel{-lubricatine hearings — Moraine 
friction materials~Moraine metal powder parts 
Moraine porous metal parts—Moraine power brakes 
Delco hydraulic brake fluids—Delco brake assem 
blies, master cylinders, wheel cylinders and parts. 


moraine 
—~— products 


DIVISION OF GENERAL MOTORS, DAYTON, OnIO 





be handled by 
manifold when 
too high for 


introducing air to the 
the vacuum becomes 
good burning. The extra 
air should allow more nearly complets 
burning of the fuel drawn into the cyl- 
inders during deceleration 
the cylinder temperature is not reduced 
too much. Probably this cooling could 
be prevented by preheating 
Manifold vacuum breakers have di 
advantage For example, malfunc 
tioning could seriously affect 
ories like windshield wiper: 


provided 
the al 


acce 


powered 


for that vital spot 


by intake manifold 
backfiring might occur 

When the exhaust valve 
urge of gas escapes into the 
manifold, and when the valve 
the momentum of the gas 
partial vacuum in the manifoid 
is adequate to operate a 
admitting air into the hot 
which, in turn, 1 
out of the combustion 
near top dead cente! 
both 


opens 


system 


chamber at 
during the 


lap period when intake 


MAXIMUM PERFORMANCE 
MINIMUM MAINTENANCE 


‘Through advanced design and 
creative engineering, BORG & 
BECK has stepped up the ca 
pacity of its passenger car 
clutches without increasing 
their over-all dimensions. Com- 
pact, light in weight, precision 
built 


for maximum perform- 


ance, minimum maintenance. 


where power takes hold of the load 


BorGc &@ BECK 


DIVISION 


Chicago 38, Illinois 


OF BORG-WARNER 


vacuum Besides 


closes 
creates 


Thi 


a during 
manifold 
drawn quickly in and 


ove! 


and ex- 


haust valves are open 
would contribute 


This extra air 
something toward 


a more complete fuel combustion 
exhaust 


Undoubtedly a great deal of the un- 
burned fuel reaching the atmosphere 
deceleration is that sucked into 
the cylinders under rich-mixture 
ditions when the manifold vacuum 
rises sharply just after the throttle is 
A slower, more uniform release 
of the throttle snould allow bette: 
burning. This effect, undoubtedly, ex- 
plains the lower hydrocarbon emission 
from autos equipped with torque con- 
verters 

Most carburetion improvers involve 
heating the fuel or fuel-air mixture 
for more complete vaporization, or else 
they attempt mechanical dispersion of 
fuel droplets to a fine and supposedly 
stable aerosol Both approaches are 
laudable in intent, but even if they were 
perfect they would not reduce markedly 
the hydrocarbon content of the ex 
haust. Uniform distribution of fuel to 
the various cylinders does some 
effect, and this can be improved par 
tially by design 

Another approach to the distribution 
problem is to substitute fuel injection 
for carburetion. This would allow bet- 
ter control of the fuel feed to individual 
cylinders and thus reduce hydrocarbon 
emissions due to overly rich mixtures 
in individual cylinders 

(Paper “Methods and Devices for 
Controlling the Hydrocarbon Content 
of Automobile Exhaust Gases” was pre- 
sented at SAE Seminar on Fuels and 
Lubricants, Los Angeles, April 6, 1955 
It is available from SAE Special Pub- 
lications Department as part of SP-139 
along with 5 other papers presented at 
this Seminar. Price: $1.75 to members 
$3.50 to nonmembers.) 


con- 


closed 


have 


Three Techniques 
Aid Stress Analyst 


NED FULLER, JR 
and 
R. H. STIMPSON 


RITTLE lacquer, bonded-wire 

sistance strain gages and to a cer- 
tain extent, photoelasticity have all 
simplified and complicated the experi- 
mental determination of strain. Strain 
gages simplify by making possible 
reasonably accurate measurements 
where the application of a mechanical 
device would be difficult or impossible 
Complications arise from the electronic 


re- 
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PISTON RINGS 


am 


Since 1910, McQuay-Norris 

has played a leading role in 

the piston ring field. This background 

of more than 43 years experience is 

available to manufacturers who require engineering 


and production skills of the highest standard 


MCQUAY-NORRIS MFG. CO. « ST. LOUIS 10, MO. 


19 
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SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 
METAL PARTS 
WITH 


MONDILAINY 
WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you're in a business which  fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating such parts. 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 


them in place. 


Vhey're juse the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 


rattle, 


Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up Operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St. New York, N.Y 
Manutacturers of 
Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 


and optical instrumentation necessary 
for the solution of the more involved 
problems by electric strain gages or 
photoelasticity 

It is claimed that quantitative results 
with an accuracy of + 10% are possible 
with the use of brittle lacquer under 
controlled temperature and humidity 
conditions, but our principal use has 
been to indicate regions of high stress 
for the purpose of evaluating the ef- 
fects of design changes, or for locating 
strain gages 

Brittle lacquer has been valuable iz 
establishing the effects of design 
changes on flywheels and on torque 
converter component It is useful in 
the study of the effects of cooling fins 
in producing stress concentrations, and 
in determining the best location for re- 
inforcing webs. We have used lacque: 
with varying degrees of success in the 
analysis of gear teeth. Here a coating 
of extreme sensitivity is essential be- 
cause of the inherent stiffness of the 
teeth 

Brittle lacquer does have definite 
limitations Surface roughness, such 
as may occur in a casting, can make 
interpretation of strain indication: 
difficult if not impossible Irregula! 
contours which promote coating 
build-up in certain areas, result in 
Strain indications of indeterminate 
value These must be kept in mind 
when using brittle lacquer 

Like the lacquer, bonded-wire strain 
gages have almost unlimited applica- 
tion There are also problems con- 
nected with their use. Most installa- 
tions are susceptible to what instru- 
ment men call “hash This refers to 
interference from outside sources such 
as electric motors and wiring—and 1 
also used to excuse what cannot be ex- 
plained. The more complicated setups 
involve extensive electronic equipment 
thus increasing the opportunity for 
trouble. One must understand thor- 
oughly the capabilities and limitations 
of the equipment before launching a 
project, otherwise the difficulties en- 
countered may overshadow the original 
problem 

Photoelasticity is probably the least 
used by the analyst, perhaps because 
only recently have procedures been 
simplified to enable routine checks to 
be made on complicated designs. Also 
new materials are being developed 
which enable the analyst to fabricate 
more readily a model of a particular 
design. 

Photoelasticity permits studies to be 
made on models of a particular part 
in advance of fabrication. With brittle 
lacquer and electric strain gage meth- 
ods, it is almost mandatory to use 
actual pieces for analysis Photoelas- 
ticity is, therefore, of greater value in 
the earlier design stages of a part 
providing it is practical to make a 
model of photoelastic material. There 
is also the advantage that studies can 
be made in regions where the applica- 
tion of brittle lacquer or strain gage 
would be difficult, if not impossible 
Pape! Experimental Techniques in 


Continued on Page 124 
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Make tools faster, more dimensionally stable 


WITH COMPOUNDS BASED ON BAKELITE eroxy resins 


TRADE MARK 





This Keller model master duplication of a roof panel is lighter in weight 
and more dimensionally stable than the original mahogany model 
It’s made from plastic tooling compounds based on Bake.rre Epoxy 
Resins and produced by Ren-ite Plasties, Inc., Lansing 4, Mich 













Metalworking tools cost |e vhen theyre made with BAKEeLiTt 









Brand | Pox) Resin Compared vith conventional material thre 
compound otter quick ( production plu these advantage 

B 
e | iquid compound can be cast to hap vithout pre ure 
e ( ured at room temper ature no ipplied heat 
@ \linimum hrinkage minimum finishing | fi fy | s| ( i Jj A 
@ Excellent Hexural compre ion, and lmnpact trengths | / IAM a LL =) 
@ Outstanding dimensional stabilit Pw AN 
e | ightes veioht that mear easic hand EPOXY RESINS 
@ Laminated with glass cloth to form } potting racks, fixtures 







and Ke Ie I mode 








For more information, write Dept. JZ-L70 





Visit Baketite’s exhibit, Booth 1375, National Metal Exposition, Oct. 17-21, 
Philadelphia Convention Halls, Philadelphia, Pa. 


BAKELITE COMPANY, 4 Di f Union Carbide and Carbon Corporation (ig 30 East 42nd Street, New York 17, N. 
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@ each coupon book buys $7.00 worth 
of SAE meetings papers and Special 
Publications; it costs $6.40. Each 
coupon is worth 35¢. 


@ each book is good for a minimum of two 
years. 


@ coupons will be accepted at National 
Meetings or with mail orders for SAE 
meetings papers and Special Publica- 
tions. 


@ coupon books save you time and trouble. 


RDER BANK ———————————————————————————————— 


(It ls requested that cash or check accompany your order for coupon books) 
Add 3% city sales tax for deliveries ia N. Y. C, 


SPECIAL PUBLICATIONS DEPARTMENT 

Bociety of Automotive Engineers 

28 West 39th Street 

New York, N. Y 

Please send me SAE coupon books at $6.40 each. (Check) (cash) for ....48 enclosed 


(Name) 
(Company Name) 


SSS 


(Company address) i wv OOS Oe ee eee ee eee 
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HEAT EXCHANGERS 
RADIATORS 
TORQUE CONVERTERS 
CLUTCHES 


LONG MANUFACTURING DIVISION 
BORG-WARNER CORPORATION 
12501 DEQUINDRE STREET 

DETROIT 12, MICH.—WINDSOR, ONT. 
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the Stress Analysis of Automotive Com 80 far Depending on the constituents 
ponents” was presented at SAE Golden of the lining, a service condition can 
Anniversary Summer Meeting, Atlantic occur where the heat energy occurring 
City, June 14, 1955. It is available in during braking cannot be conducted 




















At the Round Table 
Discussing Brakes Were 


full from SAE Specia) Publications De or radiated away from the lining- 

partment Price: 35¢ to membe! 60¢ drum contact surfaces fast enough to 

to nonmembers.) prevent reaching high interface tem Panel Leader: 
peratures When this temperature 


reaches a certain high value, bond dis- 
ociation begins, resulting in a lining 
wear rate that may not be closely re- 
lated to the wear properties of the 
materials in more moderate service 
Involved in the broad explanation 
for lining wear are such factors as 


Trace Cause of Brake The driver 


Weight distribution of vehicle 


mi ' ‘ ' Brake torque and working drum 
Lining Life Variation ~ i eS 


“urea 


J. V. Bassett 


Panel Secretary: 


Henry Jennings 


Panel Members 


N. R. Brownyer 
Synchronization or timing and rate 
of build-up of the actuating mecha- 


HENRY JENNINGS nism 


Maintenance and adjustment W. R. Freeman 
Fleet Owner Character of terrain and nature of 
HE amount of work done per square wa vEEe —E — Hu 
inch of brake lining and the rate at An example of what can be done to : PP 
which the work is done is the funda improve braking is an advance control 
mental reason for variations in brake valve, recently developed for tractor- 
lining life trailer combinations It permits ad Stephen Johnson, Jr 
The wear rate of commercially used justable pre-selection of a signal which 
organic bonded linings increases in will cause advance actuation of the 
proportion to the increase in kineti trailer power brakes The signal is 
energy absorbed per square inch only released to the trailer by electrical ac R. H. Moore 
W. E. Nichols 


M. E. Nuttila 






SINCE 1907 


“*PARK ”’ 


THE SYMBOL FOR 


QUALITY 
DIE FORGINGS 


FROM VITAL AVIATION DROP FORGINGS 


to DIESEL CRANKSHAFTS 
WEIGHING UP TO 4000 LBS. 


THE PARK DROP FORGE CO. 
E. 79th & GORDON PARK 
CLEVELAND 3, OHIO 


J. G. Oetzel 





tion created before appreciable effec- 
tiveness of the tractor brakes is at- 
tained. Its effect is to bring about an 
increase in intensity of trailer brake 
application and an equalization in the 
amount of braking done by each of 
the axles in order to distribute lining 
use and wear more evenly 

Ideally, the valve is adjusted through 
trial to provide the amount of ad- 
vance needed to produce a Slight drag 
from the trailer. Then, during an ap 
plication, this adjusted degree of ad- 
vance is maintained at the trailer un- 
til the control signal is overtaken by 
the rising signal developed by the 
pedal operated valve. Actuation above 
the point of advance increases in the 
same manner as with conventional 
systems. It is also possible to relieve 
the selected advance immediately if 
required by unforeseen circumstances 

(This article is based on the secre- 
tary’s report of Round Table on Brakes 
held at SAE Golden Anniversary Sum 
mer Meeting, Atlantic City, June 16 
1955.) 
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HERE’S PART OF THE STORY 


Fusionweld thin-wall steel tubing is produced by a special 
technique developed in our mills by a hi-cycle type of 
resistance welding. The tubing is then annealed in specially 
designed furnaces and cold drawn by a unique die sinking 
process which provides a perfectly smooth O.D., imparts a 
high degree of tensile strength and toughness, making it 
especially resistant to vibration and fatigue—hence ideal 


for automotive applications 


The microphotograph of a cross section of Fusionweld at the weld 
illustrates the complete homogeneity of grain structure present in 
both the weld and adjacent wall. This important feature insures a 
tougher, stronger, more ductile tubing, completely impermeable 
The result is easier, more reliable forming and fabricating of 
a single wall tubing that is proof against splitting, tearing and 
checking—regardless of intricate flaring, beading, swaging or 


sharp angle bending specifications 


Fusionweld, because of its reputation for reliability, ease of form- 
ing, minimum scrap loss and volume production economies is 
rapidly becoming the preferred steel tubing for hydraulic auto- 
motive brake lines. All Fusionweld specified for this purpose under- 
goes a rugged impact test of 6000 PSI to withstand the toughest 


braking tests in car, bus, truck or tractor 


\ \ \ NOW GET THE PROOF yy V 


Let us tell you the complete 
story on Fusionweld for brake 
lines its amazing perform 
ance records and cost cutting 
advantages. Today millions of 
feet monthly are employed by 


motor car manufacturers 


Our current catalog will be mailed on request 
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Ce Cah vrs 
fa ee 


os 


cas, PP 4 


SAE JOURNAL, OCTOBER, 1955 


HIGBIE MANUFACTURING CO. 
ROCHESTER*> MICHIGAN 
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—— pore Buffalo Section M George V. Mercer (A J. Dean 
‘ ' Meyer (M), Frank W. Rasmussen ‘(A 
: John Henry Townley (J 
New Members Qualified Marvin F. Schobert (A), Robert 
< Supinger (J), J. William Tellson ‘J 
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Golze (M), Charlton O. Goodykoontz 
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Lange (J), Richard E. Merrill (M) 
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M. Saxby (J), Paul Shiloff (J), Richard 
J. Stark (J), James C. Streicher ‘J) 
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For over thirty years the name Wausau has stood for qual William Henry Scott (M 

ity piston rings. Wausau has worked closely with engine 

manufacturers in the development and design of service Mid-Continent Section 

piston rings to meet their rigid specifications Wausau Jerome S. Mersenski (J A.W 
goes a step further—by also assisting the engine builder in Perkins (M 

the creation of attractive, compact service piston ring set 

packaging. It is this experience and association that has Mid-Michigsa Section 


made Wausau a leading producer of service piston rings. 
Alfred Candelise ‘M), Burton P 


We will gladly have one of our representatives give you the Miller (M), Russell K. Welch (M 
details. Call or write us 

Milwaukee Section 

Wausau Motor Parts Company Jay Clark, II (A), John N. Eckroth 


2200 Harrison Street, Wausau, Wisconsin bn 4 = ee a = 
I ‘astro (Tf ‘ in t { 


Montreal Section 
Herbert E. Carter ‘A), Bernard C 
Pilon (A), John Norman Pryce ‘M) 
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New England Section 
Hyman Cohen ‘A 


Northern California Section 


John Richardson Barbe M El- 
more Kittower (J 


Oregon Section 


William Daniel Copp J 


Philadelphia Section 


Charles M. Clapper ‘A John V 
Matejkovic (M), Robert A. Tros M 


San Diego Section 
Wesley Hodgetts ‘A 


Southern California Section 


William F. Ballhaus (M), Wayne W 
Baughn (A), Kenneth A. Lytle (M) 
Arthur A. Nemechek ‘(M), Homer ‘I 
Seale (M), Joseph E. Stanley (M 


Southern New England Section 
H. Mansfield Horner (M 


Texas Section 
Jack Joerns (M), R. H. Williams ‘A 


Texas Gulf Coast Section 


Edwin Cole Russell (A), George A 
Seipp (M), George H. Wilshusen ‘(J 


Twin City Section 
Martin P. Kloet (M) 


Washington Section 


Lewis LaRon Gober (M 


Western Michigan Section 
Will J. Squire (A), Lowell W. Syver- 
son (J) 


Williamsport Group 
Judd H. Lindauer (A) 


Outside Section Territory 


Richard E. Doerfer (J), Karl] E. Fen- 
rich M Jame Ray Harvey J 
George L. McDonald (‘M Wilfred G 
Whitehouse A 


Foreign 


Archie L. Blackwood ‘(M), India; Max 
B. Gratz] (M), Chile; Robert H. Jack- 
yn (M), India 


Applications Received 


The applications for membership 
received between Aug. 10, 1955 and 
Sept. 10, 1955 are listed below 


Alberta Group 
Guy B. Wilder: 


Atlanta Section 
Arthur L. Corcoran, Jr 
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Nor: 


Central Illinois Section 


Alloy develo 
nas 
Wausau naart appl: 


Buffalo Section Grover, Robert H. Pierce, J1 


Canadian Section 


Francis 


Arthur C. Bennett. Merle R. Wilson. 5%: Robinson, Gerald K. Schuman, Bruce 
C. Tibbetts 
E. Bovaird, Ernest N. Chorny Chicago Section 
worthy Cram William John John E. Bacon. Adam Keith Black 
Herbert Ray Schlichter wood, Harold R. Boatman, Lawrence S 


Boyer, George W. Dennis, Fredrick W 


ALLOY 2 VALVE SEATS’ 


“Sit Tight” In Aluminum Alloy Engines! 


Wausau offers you the solution to valve seat problems in 
aluminum blocks and heads. Alloy #2 valve seat inserts are 
engineered specifically for aluminum block and head applica 
tions are based on years of experience and development 


Valve seat inserts made of Wausau #2 Alloy have the same 
coefficient of expansion as many of the popular aluminum 
alloys, they just don’t work loose! They resist corrosion and 
wear actually work-harden with use. Long life is further 
assured by high impact resistance. Extreme stability under 
heat resists distorting or burning even under the most severe 
conditions. Using this alloy, Wausau engineers can design 
valve seat inserts for lightweight engines of all sizes 


Wausau Motor Parts Company 


y one of many wt 2200 Harrison Street 
4&2 s or , $0! ‘ 
Wausau, Wisconsin 


or compl 


in 





Gibbs, Lawrence H. Hodges, Edward E 
Francis B. Burkdoll, Robert Curti Hupp, Owen C. Jackson, Bert 
Raiph W. Ferre, Robert L. Cleneghan, Frederic J. Norman 


Mi 
Wil- 
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to make a change: 


o at 





2 


HERE'S A 
FRANK PROPOSAL: 


Proven ability in research, 
advanced design or development 
will be matched by the 


opportunities at Fairchild op 


Engine Division. 


Fairchild Engine Division is a 
leader in jet engines and 


unconventional propul ion systems, 


Here at Fairchild, Research 
Specialists, Design Engineers, 
Thermodynamists, Compressor and 
Turbine Designers, Development 
and Staff Engineers are experiencing 
the advantages of seeing their own 
ideas realised in a new plant and 
Gas Turbine Laboratory. Our 
expanding programs are matched 
by the newest and most modern 
equipment and facilities required 
for advanced engineering. Your 


resume or visit will receive 





our immediate personal 
attention and response 
Please contact: 


Felix Gardner 





ab 





DEER PARK, LONG ISLAND, NEW YORK 
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ENGINE AND AIRPLANE CORPORATION 


® FAIRCHILD 
) — Exgine Divitim 
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Applications Received 


continued 





lard V. Putz, Raymond A. Schakel, J: 
Mervin E. Shanafelt, James H. Sheffle: 
Robert W. Temple, Paul R. Wiley ° 


Cincinnati Section 


Robert J. Tulikanga 


Cleveland Section 


Murray D. Braid, Charl F. Bush 
C. Robert Case, Albert Wesley Cook 
Robert B. Fell, W. Culver Hale, Don 
C. Price, Dean C. Reemsnyder, Chark 
W. Sanford, John Lee Wright 


Dayton Section 


John L. Biedenbach, Ralph A. Bower- 
man, Norman L. Gebhart 


Detroit Section 

Frederik Barfod, Alfred D. Bosley 
Ji Bruce Charl Bred John A 
Bryant, Ernst Bunning, Willard C. Cox 
Francis P. Dean, Jr., James W. Dean 
William L. Drayer, Edward C. Frank 
George Gerdan, Jr., Thomas J. Guirey 
Richard E. Hanslip, Richard E. Hulten 
Thaddeus Kaszubowski, William G 
Keil, Loui S. Leonard, Joseph N 
Mazur, John Evans McDonald, George 
E. Merkle, Harvey E. Miller, Samuel 
Muhlin Francis E. Murphy, Ned F 
Nickles, Louis F. Ponziani, William J 
Richardson, James M. Ricketts, Walter 
H. Riley, George S. Scott, Thomas 8S 
Taylor, Robert P. Thimot, George W 
Walker, William Thurman Wells, Wal- 
lace E. Wright, Tao-Yuan Wu 


Hawai Section 


Kenneth Lewis Hensley 


Indiana Section 


Adolph D. Corn, John Larry Hall 


Kansas City Section 
James Alan Ray, William E. Wagar 


Metropolitan Section 


Stanley Benerofe, Thomas F. Burke 
Arnold Fink, Phil S. Hollar, Joseph A 
Horvath, Torsten H. Lindbom, Eugene 
R. Roschilla, Lt. Col, Robert W. Samz 
Elliott J. Siff 


Mid-Continent Section 
W. Nelson Axe, William C. Gass 


Mid-Michigan Section 
William Robert Martin, John C 


Zehne! 


Milwaukee Section 


Earl F. Dau, Sigurd K. Rudorf 
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PUBLISHED BY PARKER RUST PROOF COMPANY FOR THE METALWORKING INDUSTRY 








On this, our Fortieth Anniversary, our 

humble and grateful thanks to those we 

have been privileged to serve during two 

World Wars, the Great Depression and now 
our period of greatest prosperity 

Parker Rust Proof Company, 

R. W. Englehart, President 


A LIST OF “FIRSTS” BY 
PARKER RUST PROOF 


1. First commercial phosphate 
rust-proofing process (1915). 


2. First high speed production 
phosphate rust-proofing pro- 
cess. 

3. First process for spray appli- 
cation of phosphate coating 
materials. 

4. First steel mill application 
for phosphate coating galva- 
nized sheets. 

5. First phosphate coating of 
ordnance items. 


6. First substitute for tin in tin 
cans. 


7. First pa coating pro- 
cess for wear resistance on 
machined elements. 


8. First process for cold drawing 
seamless and welded carbon 
steel tubes. 


9. First process for cold drawing 
stainless steel. 


10. First pte for cold extru- 
sion of metal. 


11. First process for treatment of 
metal to permit elimination 
of ground coat in porcelain 
enameling of mastell (1955). 


BIRTHDAY TWINS: NEW PRETREATMENT FOR 
PORCELAIN ENAMEL; BONDERITE WITH ICRA 


Two new Parker products have been announced within a few months 
of the company’s 40th Anniversary. One is a revolutionary new approach 
to porcelain enameling on ferrous metals, the other is a refinement in 
phosphate coating to produce more durable, more attractive paint 


finishes. 


Parker Pre-Namel 410 


This new Parker product, a pre- 
treatment used to prepare ferrous 
metals for porcelain enameling, 
eliminates the need for a ground 
coat, makes it unnecessary to use 
premium alloys, permits appli- 
cation of finish coat directly on 
the metal. 

One-coat porcelain enameling 
over Parker Pre-Namel 410 is 
simpler and more economical to 
produce. Durability of the finish is 
improved, too, as shown by stand- 
ard ASTM and PEI tests. Rejects 
and parts for re-operation are 
reduced to a degree never before 
»0ssible. 98°), acceptance has 
em attained in production test 
runs. Plant men familiar with the 
product estimate that economies 
through Parker Pre-Namel 410 
will amount to from 1 to 3 cents 


Left Conventional two-coat vorcelain 
enamel! on enameling iron angle failed when 
twisted 70 Metal twisted less than its 
elastic limit, returned to original shape.) 


Right: Finish coat only, over Parker Pre 
Namel 410 on enameling iron angle, with 
stood 240° twiat before failure 


per square foot of enameled sur 
face. 

Parker Pre-Namel has been 
thoroughly tested for two years. 
It is ready now for use in pro- 
duction applications on the 
various types of articles finished 
with porcelain enamel 





New Bonderite Has Built-in Crystal Refining Agent 


Series 800 Bonderites contain 
ICRA (Internal Crystal Refining 





Photomicrograph, Photomicrograph, 
100X, of stee ae 100X, of steel panel 


after phosphate after treatment with 
treatment without Bonderite with 
ICRA. Note large ICRA. Note fine, 


crystals dense crystals 


Agent). This new built-in control 
produces a denser, finer, more 
uniform crystalline structure 
which results in improved paint 
adhesion and greater luster and 
reflectiveness. 


This new series of Bonderites 
has the simplicity of operation 
and control, the uniformity of 
results and the over-all economy 
that characterizes all Parker 
products. 


There’s a formulation to meet 
almost every requirement of ma 
terial to be treated, type of equip 
ment and operating speed. 
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AUTOMATION IN FINISH 
SYSTEMS IN 1928 


Automatic handling of materials 
through a series of operations 
“automation” —is new in name 
only to Parker. Among the contri- 
butions of this company to the 
metalworking industry has been 
the development of straight line 
production, without interme- 
diate handling, of parts through 
cleaning, metal preparation, dry- 
off and painting. 

Parker’s engineering depart- 
ment, working with conveyor and 
equipment companies, pioneered 
the first continuous dip-treatment 
installation in 1928, in which 
wheel rims were carried through 
cleaner, rinse and Parco Com 
pound tanks by conveyor. 

When faster-acting Bonderites 
were developed by Parker re 
search, spray equipment was de 
signed to oxemedade the higher 
»yroduction speeds it made possible. 

‘he reduced costs and higher 
uniform quality, that comes with 
automatic operation, were made 
available to users of Parker Prod 
ucts years ahead of other auto- 
matic processing 


“GOLD STANDARD” IN 
PANELS FOR PAINTTESTS 





This automatic machine treats panels with 
Honderite on a production basis to meet the 
demands of Parker customers 


The Bonderite-treated panels pre 
pared in Parker’s service labora- 
tories are the Gold Standard used 
in testing paint performance. To 
evaluate new paints and maintain 
quality control on production, 
manufacturers will use over one 
half million of these Bonderite 
treated panels this year. When 
you use Bonderite in your plant, 
you are using the recognized leader 
in the field 
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New Products, New Methods Come from 
Parker’s Research Laboratories 


‘There has been a research depart- 
ment at Parker for as long as there 
has been a company. In the early 
days it was a one- or two-man 
department. Now the technical 
staff numbers over 100. Parker 
research is responsible for the 
products and processes listed under 
“Parker Firsts’”’ on the preceding 


page, and for hundreds of refine- 
ments and short-cuts that have 
meant money, time and material 
savings for plants throughout 
metalworking. 

Parker’s customers profit by 
having this imaginative, pro- 
ductive, and experienced research 
program working for them. 


LOOK HOW CLOSE PARKER MEN AND 
PARKER PRODUCTS ARE TO YOU 








* PLANTS 
® BRANCHES 
@ TECHNICAL 






REPRESENTATIVE 


Fast supply and service are important in the Parker pack- 
age! The map shows coast-to-coast locations of plants, 
branch offices and technical representatives. No matter 
where you are, there’s Parker service quickly available. 


Parker technical representatives, backed by the most 
extensive know-how and experience in the industry, are 
themselves thoroughly experienced. The average Parker 
field representative has 11 years on the job! 


WORLD-WIDE EXPERIENCE! Parker and its affiliates in 
Germany, England and France share over 125 years of 
experience in this specialized field. 


For full information on any of the products listed below, call or write 


PARKER RUST PROOF COMPANY, 2167 East Milwaukee, Detroit 11, Michigan 


*Bonderite 
corrosion resistant paint base 


*Parco Compound 
rust resistant 


*Ree. US. Pat. OF 


Bonderite and *Bonderlube 
aids in cold forming of metals 


*Parco Lubrite 


wear resistant for friction surfaces 


*Parker Pre-Namel 


pretreatment for porcelain enameling 


Tropical Paints 


maintenance paints for industry since 1883 















Jt Hubert E. Maben, J! Irwin L. Coman Richard E Dannan Lt 
Smietan Mathew David Garred, J! Scott R 
Harrison, George J. Stevenson 





Applications Received Western Michigan Section 
continued William L, Olds Foreign 
Donald A. Bodley, Africa Horace 
Wichita Section C. Dean, Australia; Jose Levy, Peru 


Camilo Mutis-Arango, Colombia; Jor- 
en Aall Myhre, Norway; Cyril G. F 


Mohawk-Hudson Section O ' T Pritchett, England Luis C. A. M 
Leo Kaplan ae See ree Rego, Brazil; Leonard H. Riddell, Eng- 


Victor H. Boettcher, Jr., William E land 


Edwin D. Manspeake1 


Montreal Section 


Gilles Beaulieu, Gerard Daigneault 
William M. Munro a 


New England Section 
Richard S. Weiss 


Northern California Section 
Douglas John Aberle 


Northwest Section 

Kenneth Francis Emerson, Richard 
Kenneth Fergin, W. M. Fiander, John 
R. Nicholas, Jr 


Oregon Section 


Gordon C. Badley, Herbert S. Hutton 
R. E. Peterson, Andrew D. Rintoul 








Time and Money Savers 


Philadelphia Section 

Raymond G. Bertles, August John 
Dielens, Andrew D. Grey, Ford Heri- 
tage, Howard H. McCrea, Jr 


for your Assembly Line! 


St. Louis Section 


Kenneth C Kahre ce Richard 
Groninger, William D. Sims 








San Diego Section 
Milburn C. Copold, Harry Croome 


SECURE FASTENING 


for your Parts! 





Southern California Section 


Harry G. Bieker, Emiel T. Bouckaert 
Norbert Donald Brule, Kenneth G 
Ferrel, Howard D. Houghton, Waldon 
T. Johnson, Leonard J. Malin, Charles 
G. Romary, Paul L. Sweeney, John E 
Wilson 


Every leading automotive manufac- 
turer uses some or all of these cost- 


cutting PALNUT Lock Nuts on 


moulding strips * ornaments « nameplates « 
medallions + instrument assemblies + glove 
compartment «+ light sheet metal assemblies 
* connecting rods * main bearings + engine 
mountings « shock absorber mountings + body 
hold down « brake parts « transmission hous- 
ing « exhaust manifolds + spring and chassis 
mounts, efc. 


Southern New England Section 

John P. Beck Harry Crawford 
Marugg, H. Clark Island, George A 
Smith, Jr., Howard B. Winkle: 


Syracuse Section 
George E. Elli 


Texas Section 

Edward E. Ellis, Jack Philip Holman 
John S. Howell, Jennings D. Means 
A. A. Sinclair 


If you’ve overlooked any of the 


above savings, send us details of 


application for free samples and 
complete information. 


LOCK rv UTS THE PALNUT comPANY 


70 Cordier St., Irvington 11, N. J 


Texas Gulf Coast Section 


William D. Gilder Dwayne Lee 
Sparks, Henry O. Womack 


for quick, secure fastening at low cost 


Detroit Office and Warehouse 
730 West Eight Mile Road 


Washington Section 
Donald T. Gregory, Charles W. Hess, 


SAE JOURNAL, OCTOBER, 1955 

















with BRIDGEPORT Aluminum Extrusions 


Original design aad careful planning by 
Andrews Industries, Inc., St. Louis, Missouri, 
make possible the assembly of this all 
aluminum truck body in only five sections 
Bridgeport worked closely with Andrews in 
aiding them to take full advantage of the 
Bridgeport aluminum extrusions which help 
make this design possible 

The extrusions shown are typical of the 
precision shapes which Bridgeport furnishes 
to the truck and trailer industry. Extrusions 
like these make possible simpler, more eco 
nomical designs. In addition, they trim 
body weight—increase payload capacity and 


produce a tighter, more rigid assembly 
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Rigid, weather-tight Truck Body 


assembled in only five sections... 


For the structural members of your 
assembly, consider the design and cost- 
saving advantages of aluminum extrusions. 
Then call Bridgeport. 

Bridgeport has the capacity of a large 
producer plus the integrated flexibility of a 
small one. Our modern extrusion facilities 
and complete die shops produce standard 
or special shapes in all extrusion alloys. 
And Bridgeport’s staff of light-metal special- 
ists offers you prompt, individualized help 
in developing practical, cost-saving designs. 

Call your nearest Bridgeport Sales Office 
for full information on aluminum extru- 
sions, either tailor-made or standard shapes. 


For the very latest mm 
t BRIDGEPORT, ALUMINUM 


EXTRUSIONS, DIE AND HAND FORGINGS 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
Offices in Principal Cities 










Precision Bridgeport extrusions like 
these can help improve your prod- 
uct and reduce production costs. 
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@ Since 1867 engineers, scientists, designers, surveyors, drafts 
men have relied on K&E as the foremost, most progressive, 
and most complete source of supply for the tools, equipment, 
and materials they work with. When you buy, think first of K&E, 
headquarters for 7,000 items. For example . 


ALBANENE® TRACING PAPER—This popular 
tracing paper is recognized as the top 
product in its field because of its permanent 
transparency, its unusual strength and its 
superb drawing surface 

Albanene is transparentized with an in 
ert resin, which 1s permanently fixed in che 
fibers and unaffected by age. Its outstand 
ing tearing strength enables it to resist 
wear and tear in reproduction machines 
and in handling and filing. Its special sur 
face combines ideal pencil ‘take’ with 
clearness, sharpness and cleanness of line 







KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Detroit « Chicago @ St. Louis ¢ Dalics « San Francisco © Los Angeles « Seattle « Montreal 


Distributors in Principal Cities 
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A Control Factor 
in Performance! 


SAE JOURNAL, OCTOBER, 1955 


RESEARCH + DESIGN + METALLURGY * PRECISION MANUFACTURING 


One of our biggest product transportation systems is seldom seen 
. . . because it lies below the surface. Countless miles of pipelines 
carry gases and fluids to every corner of the country. Gas, gasoline 
and diesel engines are the muscles that power the pumping and 
delivery systems. Our contribution to this day-in, day-out opera- 
tion is the manufacture of quality bearings for engine dependability. 
We are a supplier to America’s builders of industrial engines. 
FEDERAL-MOGUL DIVISION, Federal-Mogu!-Bower Bearings, Inc., 
Detroit 13, Michigan 


FEDERAL-MOGUL 


Diveistoimwn 
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Fuller announces 
3 new torque 
converter coupl. mn gs 


. . . designed for a wide variety of industrial applications 


Three new Fuller Torque Con- 
verter Couplings nominally rated at 
280 foot pounds of torque are now 
available for increasing work ca- 
pacity in a wide variety of industrial 
applications. 

The Fuller Industrial Torque Con- 
verter Couplings consist of three 
simple elements; impeller or pump, 
runner, and reaction member. With 
single stage two phase design, the re- 
action member is mounted on an 
overrunning clutch which permits ro- 
tation with the runner, and operation 
as a straight hydraulic coupling for 


high efficiency. The change from 


2.1:1 conversion stage operation to 
straight hydraulic coupling stage and 
back is automatic, depending only 
upon the amount of torque required 
in the drive line. 

Advantages of the 2.1:1 torque 
multiplication and smooth fluid cou- 
pling operation provided by the new 
Fuller Torque Converter Couplings 
include obtaining faster work cycles 
... with less downtime and less main- 
tenance. Typical applications are: 
fork lift trucks, winches, loaders, self 
propelled cranes, truck cranes, lum- 
ber carriers . . . and diesel and gaso- 


line locomotives. 








Model 12-T-280 


The New 12-T-280 

This new Fuiler Torque Converter 
Coupling incorporates an SAE No. 3 
clutch housing behind the converter. 
The output shaft is flanged for at- 
tachment of a single plate clutch 


flywheel. 


The New 12-U-280 
The Model 


Torque Converter Coupling incor- 


12-U-280 Fuller 


” 


porates a 1'/,” ten-spline shaft on the 
output end, without clutch housing, 


for straight line drives through a 


universal joint, 





Model 12-U-280 


The New 12-H-280 
A new model which incorporates a 
flange at the output shaft, for attach- 


ment of industrial type couplings. 





Model 12-H-280 


For Tough Tasks — 
It’s Fuller by Far! 


Where frequent start-and-stops, or 
heavy, intermittent shock loads 
threaten to overwork engines, trans- 
missions, axles, brakes and tires... 
use the fluid cushioning of these new 
Fuller Torque Converter Couplings 
to absorb and eliminate shock loads. 

Torque demand is matched to the 
load through the 2.1:1 torque multi- 
plication of the converter . . . auto- 
matically changing to fluid coupling 
as the load is reduced. These new 
Fuller Torque Converter Couplings 
keep engines operating in the high 
rpm range under all conditions of 
vehicle load and speed. 

See your equipment dealer today. 
Specify Fuller Torque Converter 
Couplings in your new equipment for 


better performance. 


FULLER MANUFACTURING COMPANY 


TRANSMISSION DIVISION * KALAMAZOO, MICH. 


Unit Drop Forge Div., Milwaukee 1, Wis. * Shuler Axle Co., Lewisville, Ky. (Subsidiary) * Sales & Service, All Products, West. Dist. Branch, Ockiond 6, Cal. and Southwest Dist. Office, Tulse 3, Okla, 
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Boating a 


worlds record Matlin... 






women's world’s 


record, caught by Miss 
Kimberly Wiss ona 

Penn Senator Reel with 
friction drag using J-M 


Style #600 lining 


1525-ib. Marlin, th« 


or stamping out 


GUO PUTS... 


Two-story high Danly unit for 
stamping automobile parts using 
J-M Clutch Disc Inserts 


Equipment can be controlled more efficiently 
with J-M Asbestos Friction Materials 


Johns-Manville Asbestos Friction 
Materials meet a wide range of appli 
cations. Whether you need a tiny brake 
material for a fishing reel... or a 
rugged clutch facing for a powerful 
machine press, Johns-Manville can 
help you 

Precision manufactured, depend 
able Johns-Manville Friction Materi 


als are available in low, medium and 


high friction coefhcients. These lin- 
ings and facings are specially engi 
neered to withstand severe shock, 
maintain friction stability under crit 
ical temperatures, provide smooth 
action at a low rate of wear. If your 
requirements demand a friction ma- 
terial that must be custom-made for 
a special use . the Johns-Manville 


Research facilities are available to help 


develop that just-right formulation. 

Whatever your friction mate- 
rial problem, the J-M Friction Ma 
terials Specialist is at your service 
Or, write for reference booklet that 
contains a complete desc ription ot 
J-M Friction Materials and a handy se- 
lector chart. Address Johns-Manville, 
Box 60, New York 16, N. Y. In 


Canada, Port Credit, Ontario. 


JM Johns-Manville INDUSTRIAL FRICTION MATERIALS 
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Expanded facilities for 
meeting the challenge 
of consistently better 
LANDING GEAR AND 
GUIDED MISSILE 
COMPONENTS 


menasco manufacturing company 


SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 


805 § 


New plant for 
MENASCO 


the new $5,000,000 Texas plant of Menasco 






Pictured above i: 
Manufacturing Company, scheduled for completion early in 1956 


Centrally located between Fort Worth and Dallas, about two miles 
from Amon Carter Field, the initial 100,000 square-foot structure 
will house 500 employees and a completely integrated manufactur 
system for the design and production of aircraft landing gear 
Ihe 42-acre site will allow further 


ing 
and guided missile component: 
facility expansion, as required, to meet Menasco’s growing produc 

tion demands. Like Menasco’s Burbank, California, facility, the 
new plant will offer the benefits of the years of aviation experience 
the highest engineering skills, and unsurpassed manufacturing tech 
niques that have always characterized Menasco’s services to the 


nation’s leading airframe manufacturers 
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Be sure of 





with NATIONAL 


Exclusive Syntech sealing lip cuts torque in holf 


National Syntech © synthetic 
rubber seals are engineered for higher speeds 


and tem peratures; applications where torque must 





be held to the absolute minimum. Syntech seals 





BO te 
have unique sealing lip design to provide mini- 
mum contact between lip and shaft. This design 
reduces torque up to 50% over conventional sealing lips. Operation is cooler; 
service life is longer, and there is no measurable leakage. National Syntech 
seals are available with rubber covered or ground metal O.D.'s, and are 
unaffected by most industrial fluids. 
National Micro-Tore oi! seals employ a sealing lip of leather, surface 
coated with a high lubricity elastomer. The exceptional lubricity of 
[ Break Away Terque Running Terque | 
Shoft | 
Sine Conventional | sicre-Terc | Conventional | micro-Tore 
1.500 | 39 os-in 7 os-in 60 o2-in 56 on-in 
' ' ' i New, portable meters measure 
ever | 20 | a | 353 | ses oil seal torque to 60 in. lbs 
3.8172 es | ae 287 207 | 
Micro-Tore’s surface coating permits cooler running, “inside” oil 


storage, lower torque 
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TORQUE 


OIL SEALS 


this coating helps reduce torque 

as much as 80%, yet permits operation with no 

measurable leakage. Because the coating is surface only, the 

body of the sealing lip retains its inherent porosity to store oil for 
periods of semi-starved operation. Operation of Micro-Torc is cooler, and 


service life is materially longer. 


National Torque Meters fill industry's need for a quick, accurate way to 
measure oil seal torque in standards determination, quality control and parts 


inspection. They provide laboratory accuracy, yet are rugged, fool- proof, 
easily used by anyone. Two models are offered: one measuring torque 
to 15 Ib. in. on seals to 6” diameter and one measuring torque 


to 60 lb. in. on seals to 8” diameter. 


17 your ervice 


Room 462, McCormick Bldg., 332 8. Michigan Ave., 
HArrison 





CHICAGO, ILL 7.5164 
CLEVELAND, On!0 . 210 Heights Rockefeller Bidg., Y Ellowstone 2-2720 

DALLAS, TEXAS. 3014 Highland Park Village, JUstin 8-8453 OIL & GREASE SEALS 

Detroit, MiIcH 13836 Puritan Avenue, VErmont 6-1909 re Tt SHIMS 

Downey (Los Angeles Co.), CALIF 11634 Patten Rd., TOpaz 2-8166 P 

INDIANAPOLIS, INDIANA 2802 North Delaware St., WAlnut 3.1535 

MILWAUKEE, WIs 647 West Virginia Street, BRuadway 1-3234 NATIONAL MOTOR BEARING co., INC. 
NEWARK, N. J Suite 814, 1180 Raymond Bivd., Mitchell 2-7586 General Offices: Redwood City, California 

Repwoop Crry, CaLir Broadway and National, EMerson 6-3861 Plants: Redwood City, Calif, Downey (Los Angeles County), Calif, 
WICHITA, KANSAS 519 South Broadway, Wichita 2-6971 Van Wert, Ohio oeoe 
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performance 
PFOVEN ,, ivi» 


of installations 


@ “No Kick-Out” feature wins overwhelming approval 
from car, truck and tractor manufacturers 


Although a comparatively new advancement in starter drive 
design, the Bendix* Folo-Thru Drive has already proven 

itself in millions of installations to be the most efficient starting 
equipment under all operating conditions 


The Folo-Thru type is specially designed to follow thru 

the weak explosions until the engine actually runs on its own 
power. Thus, quicker and more dependable starts are 
assured even under the most extreme weather conditions 


You're right from the start when you specify 
Bendix Folo-Thru Starter Drive 


ECLIPSE MACHINE DIVISION OF by a 


ELMIRA, NEW YORK 


Export Sales: Bendix International Division, 205 East 42nd Street, New York 17, N.Y 


costs less —tike the millions of Bendix Starter Drives manufactured for the 
industry, the new Folo-Thru Drive requires no actuating linkage, and the less expensive 
solenoid may be placed in any convenient position. Result is lower installotion ond 


maintenance costs. Complete detailed information is available on request 


REG. U.S. PAT. OFF 


, 


C2 


go @ . 
Bendix” Avtemetive Electric Fuel Pump er Stromberg’ Cerbureter mi 
4 I 
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TO AUTOMOTIVE CUSTOMERS 


of Storm-Ravaged Eastern Suppliers 


RECENT STORMS have wrought unprecedented damage to plants of many 
suppliers. Their normal, effective service to the automotive 
and aeronautic industries is temporarily crippled. 


SAE JOURNAL is privileged to be a communication channel for the 
following messages to its more than 25,500 readers in these 


industries. 


* Naugatuck Chemical Division 


United States Rubber Co. As soon as light and power facilities 


were restored, we were back in practically full production of basic raw ma- 
terials at our Chemical and Synthetic Rubber units in Naugatuck. Freight 
car derailment and damaged roadbeds delayed shipping operations some- 
what. This has been remedied considerably and shipments leave on sched- 
ule. Production of reclaimed rubber was resumed the latter part of Sep 


tember. 


Naugatuck, Conn. 


8 
* Jorrington Co 
@ The plants of the Torrington Co. located in Torrington, 


Conn., were undamaged by the recent flood in the Naugatuck Valley. The 
company lost about a week’s production due to the loss of power, and ship 


ments were delayed for a few days. 


Torrington, Conn. 
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TO AUTOMOTIVE CUSTOMERS 
of Storm-Ravaged Eastern Suppliers — continued 


a 
Wyman-Gordon Co. Now back in production. Worcester Forg- 


ing Plant had 7 to 9 ft of water from backed-up surface sewers. No damage 
to buildings. Comparatively little delay in shipments to customers. Forging 
hammers and presses back in operation Aug. 22. New England ingenuity, 
supplier cooperation, and hard work on the part of entire organization re- 


sponsible for quick recovery. 


Worcester, Mass. 


. 
7 Graton & Knight Co. No damage thanks to comparatively high 


plant location and alert maintenance crew. Two-foot water level outside low 
northwest corner of tannery was diverted through drains which had been 
cleaned three weeks before flood as part of good housekeeping program. 
Production up to meet emergency requirements for leather belting and ship- 
ments of all industrial leather products back to normal. 


Worcester, Mass. 


* American Bosch Division, 
American Bosch Arma Corp. firm was extremely fortunate 


in that it suffered no material damage to inventory or property. Full produc- 
tion of all products, electrical and diesel, continued without interruption. De- 


lays in shipments occurred only because of surrounding conditions. 


Springfield, Mass. 


* International Packings Corp. x00: 6: 0%. %00 


area, consequently no damage. Production of packings, oil seals, and molded 
| i £ £ 


products uninterrupted. Shipments on schedule with some being rerouted 


Bristol, N. H. 
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TO AUTOMOTIVE CUSTOMERS 
of Storm-Ravaged Eastern Suppliers — continued 


° Milford Rivet & Machine Co. 0. cose sv: 


fered no damage at any of its plants during the recent floods in Connecticut 
and Pennsylvania. Production continued uninterrupted at our Milford, 


Conn., and Hatboro, Pa., plants as well as at all of our other plants. 


Milford, Conn. and Hatboro, Pa. 


* New Departure Division 
General Motors Corp. s::\:0::°. vs cis oF meister, Conn, expert 


enced considerable damage Aug. 19 because of flood waters, the Bristol plant 
of New Departure Division, General Motors Corp., did not encounter any seri 
ous interruption. Its operations in the manufacture of bail bearings, bicycle 
accessories, and other products resumed on a normal production schedule the 
following Monday. The city of Meriden, site of New Departure’s other 


Connecticut plant, escaped the flood. 


Bristol and Meriden, Conn. 


© The American Brass C0. severe sisiscc cccssveain man 


production departments at Torrington, Waterbury, and Ansonia. Cleanup 
and rejuvenation are progressing faster than expected. Motors need re- 
building, and machinery must be dismantled, cleaned, and reassembled. 
Meanwhile, copper is being diverted to Division plants at Detroit, Buffalo, 
and Kenosha, where 3-shift operation is coping with emergency needs of cus 


tomers. In the aggregate, little production will be lost. 


Torrington, Waterbury, and Ansonia, Conn. 
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TO AUTOMOTIVE CUSTOMERS 
of Storm-Ravaged Eastern Suppliers — continued 


* 
UW, S. Axle Co., Inc. About 3 ft of Schuylkill River flood water 


flowed into our cellar which is our carpenter shop. Electric motors were 
moved before water got in and damage was slight. Our plant was surrounded 
on three sides and there were no shipments in or out for three days. We are 


ready again to serve our customers in the automotive industry. 


Pottstown, Pa. 


° Standard Electric Time CO. sos. sscsies inv 


midst of the flood area, Standard’s plant and manufacturing facilities suffered 
no damage. A few suppliers were less fortunate and flood damage caused 
some delay in receivables from them. Production is now back to normal and 
deliveries of Standard Electric Timers, and other equipment are being made 


on schedule. 


Springfield, Mass. 


Associated Spring Corp. 
Wallace Barnes Co. Div., F. N. Manross & Sons Div., 
Dunbar Bros. Co. Div., Wallace Barnes Rolling Mill Div. 


Most operations in the main Bristol plant were resumed on the Monday fol- 
lowing the flood. All operations, including the rolling mill in Forestville sec- 
tion of Bristol, were resumed within two weeks. Three feet of flood water 
in both the main Bristol plant and the Forestville plant caused several hun- 
dred thousand dollars worth of damage. None of the processing equipment 
suffered major damage, however. 


Bristol and Forestville, Conn. 
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TO AUTOMOTIVE CUSTOMERS 
of Storm-Ravaged Eastern Suppliers — continued 


* Lapointe Machine Tool Co... .o::c:« :.0vio 


facilities of the Lapointe Machine Tool Co. are in full operation. We were 
fortunate not to suffer any storm damage whatsoever. 


Hudson, Mass. 


* Jones & Lamson Machine Co. 00006 s: cic: 


affected by either storm or flood, most of our shipping routes lie through one 
or the other of a damaged area. For this reason only some of our shipments 


Springfield, Vt. 


may have been delayed. 


* Bay State Abrasive Products Co. 0 ...«:.; 


at full capacity. Serious flood damage averted by Westboro Fire Department 


working with Bay State crew that kept rising water from flooding the kilns. 
Plant is not located in the area most seriously inundated. 


Westboro, Mass. 


* Chase Brass & Copper Co. sesisce soos: sien 


mills, roughly estimated at 24 millions, is rapidly being repaired. Remark- 
able progress toward recovery is being made daily. In early September, it 
was estimated that full-scale resumption of production would be possible in 
about two months, with some departments in operation earlier. Our two 
brass mills in Cleveland are helping to relieve the situation. 


Waterbury, Conn. 
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TO AUTOMOTIVE CUSTOMERS 
of Storm-Ravaged Eastern Suppliers — continued 


* Norton C 
0. During the recent flood, the Norton Co. was fortunate and 


suffered no damage to its Worcester, Mass., plant. Production is on a normal 


basis and we are shipping according to schedule. 


Worcester, Mass. 


° B. F. Goodrich Sponge Products Division 
B. F. Goodrich Co. We have suffered water damage to equipment and 


supplies of our Spongex and Texfoam operations. As of Aug. 29, our plants 


were back in full production and we are once again shipping according to 


Shelton, Conn. 


suffered no damage of any kind and our production schedule was not inter- 


schedule. 


rupted in any manner. 


Bridgeport, Conn. 


* Heald Machine Co. 
Subsidiary of Cincinnati Milling Machine Co. . 


are glad to inform our customers that the Heald plant in Worcester was in 


no way damaged or impaired by the recent storms and flood conditions. All 
departments are operating on a normal basis and there has been no delay in 


shipments. 
Worcester, Mass. 
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aircraft 
catalog 


= \eroquip 


try Peeper 


Pwd Fittings 


NOw READY! 


The most Complete, 
€ most helpful, 
he most informative 
Catalog in the field 
of aircraft Plumbing 


SEE THR NEXT PAGE! 





Aeroquip’s New 78-Page Catalog Gives You 


it’s streamlined! It’s different! It's ready for you NOW! Aeroquip’s colorful 
new catalog presents complete information on flexible hose, fittings, self- 
sealing couplings, and other fluid-line products for aircraft applications. 
All of Aeroquip’s well-known, widely used products and their components 
are fully illustrated. Easy-to-read layouts give you hose and fitting sizes, 
op-rating pressures, temperatures, and other engineering data you want 
at a glance. Included is valuable information to help you in the fluid 
system planning, selection, and installation of Aeroquip quality products. 


Order your Aeroquip catalog today. It takes only a minute to fill in and 
mail the handy coupon below . . . and there is no cost, no obligation. 


SHOWN HERE ARE REPRODUCTIONS OF TYPICAL PAGES 


in section 


There are 34 pages packed with in- 
formation about Aeroquip AN-MS 
and new lightweight hose assemblies 
for all pressure ranges and aircraft 
fluid systems, complete part number 
information on Aeroquip elbow hose 
assemblies, fittings, assembly instruc- 
tions, and ordering instructions. 


in section 


18 pages describe fully Aeroquip 
hose fittings and components. In- 
cluded are standard flange and 
swivel nut types. Also given are tube 
bend data for elbow assemblies, 
ordering information, and special 
fittings data. 


Aeroquip Corporation , Jackson, Michigan 


aah This Coupon Brings 


Please send me a copy of your new, illustrated catalog on aircraft hose, 


ws a _ COR mC 


Title 


ae ass ees Aircraft Catalog... 
EV NG 


a 


ee ee 





Complete Hose Line and Coupling Information 


in section 


You'll find information on Aeroquip 
Self-Sealing Couplings for all com- 
monly used aircraft fluids. Installa- 
tion instructions are complete and 
well illustrated. Included are pres- 
sure loss characteristics and ordering 
instructions. 


in section 


There is useful information on tools 
for hand assembly of Aeroquip hose 
lines, ““O” ring proof-test adapters, 
hose cut-off machine, hose line 
assembly machine and accessories, 
and the Aeroquip Hydrauliscope. 


in section 


You'll find important engineering 
data to help you in the selection of 
hose and planning installations, 
bend radii vs. operating pressures, 
conversion charts giving latest MS 
and MIL numbers, support clamp 
sizes, and more. 


=-fOI 


~ Di 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
(A subsidiary of Aeroquip Corporation) 
Local Representatives in Principal Cities in U.S.A. and Abroad. Aeroquip Products are Fully Protected by Patents in U.S.A. and Abroad 








QUALITY PRODUCTS 


wav\eroguip 





New Dorsey Model HTS low-bed trailer, 
loaded with heavy tractor and blade. This 
model, built largely with Mayari R low-alloy, 
high-strength steel, has a gooseneck ramp 
especially engineered to facilitate loading 
of long equipment such as motor graders 
without increasing trailer length. 


To save weight yet hold strength, Mayari 
R was used for gooseneck, main beams 
Weight 
reduction amounted to about 20 pet 


and rear center outriggers 


20 pct deadweight reduction 
for new Dorsey trailers 


Down in Elba, Alabama, the Dorsey 
people are building a fine new line of 
heavy-duty, low-bed trailers in the 
15- to 35-ton capacity range. These 
trailers have a reduced weight which 
enables them to carry more without 
exceeding legal highway limitations 

To make possible a trailer of min 
imum deadweight yet maximum 
strength, Dorsey chose Mayari R 
steel for 


high-strength, low-alloy 


most of the structural members, 


such as gooseneck, main beams, out 


Mayari R makes it lighter... stronger. 
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riggers. Extensive testing convinced 
them that Mayari R could provide 
not only a 20 pet reduction in dead 
weight, but also additional impact 
resistance and fatigue strength 
This kind of result is making sense 
to more and more designers of auto 
Result 


more buses, trailers, trucks and de 


motive vehicles more and 
livery vans built of Mayari R. Many 
of these applications are described 
and illustrated in our Catalog 353, 


which also carries a lot of helpful 


technical information. A phone call 
or note to our nearest office will bring 


a copy to you promptly 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


the Pacifle ast Bethlehe produc 
Bethlehem Pacific Coast Steel ¢ 


D r. Bethlehem Steel Expo 





NEWS ABOUT SMALL ELECTRIC MOTORS 


For the increasing number of applications on today’s new vehicles, 
American Bosch provides a wide variety of small, high-torque elec- 
tric motors engineered for quiet power and sturdy dependability. 
Trouble-free performance is assured by famous American Bosch 
quality and precision, widely known in the original equipment field. 
If you have one or a number of small motor requirements in your 
designs, put the problem up to American Bosch, Springfield 7, Mass. 
\ A Division of American Bosch Arma Corporation. 


Jo power — WINDSHIELD WIPERS © VENTILATORS 
WINDOWS © SEATS © TOPS © HOODS 
STARTERS © HEATERS © TRANSMISSION 
AND AXLE MECHANISMS © ® ® 
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New Waldes Truarc locking-prong ring functions 
as spring, shoulder, fastener...and STAYS PUT! 


Above assembly shows how 2 Waldes Truarc Locking-Prong Rings 
(Series 5139) replaced 6 parts 
and need for skilled labor. 


eliminated threading operation... 


RING DIMENSION 


**Le=distance from outer groove wall 
to face of retained part. 


WALDES TRUARC LOCKING-PRONG RING (Series 5139) 


U. &. Pat. Pending 





T - 7 


Additional Sizes Under Development 


The Waldes Truarc Locking-Prong Retaining Ring is a new, 
low cost, radially applied fastener which can be locked positively 
in its groove and used as a shoulder against rotating parts. It is 
primarily intended for use in the automotive, electronic and aero- 
nautical industries. 


This radially applied ring locks positively in its grooves by 
means of two prongs at the open end. Because of its high thrust 
load capacity the Waldes Truarc Locking-Prong Ring may be used 
as a shoulder against rotating parts. Its bowed construction pro- 
vides for end-play take-up in the assembly and makes less critical 
the tolerances required for the parts being fastened. Since it serves 
as a spring as well as a shoulder, this ring eliminates the need for 


springs, washers, and other accessory fastening devices 


Whatever you make, there's a Waldes Truarc Retaining Ring 


SEND FOR FREE SAMPLES 


WALDES 


~ TRUARC 


RETAINING RINGS 


emery be 


j 


# Production dies not available as of date of printing 


f, 


® 


GROOVE DIMENSIONS 


Width tet 
w J 


1000 
1300 
1900 
2200 


tApplies to unplated rings only "Recommended satety factor 3 to 4 


designed to improve your product...to save you material, machin- 
ing and labor costs. They’re quick and easy to assemble and dis- 
assemble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 


trolled from raw material to finished ring. 


36 functionally different types.. 
within a type 


as many as 97 different sizes 
5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 


More than 30 engineering-minded factory representatives and 
700 field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 


and production problems...without obligation. 


Vag. coke ge chine ae heembeeret ae unin 4 erbencaotere ty amma 


Waldes Kohinoor, inc., 47-16 Avstel Place, L.1.C. 1, WY. 
() Please send me sonete Eateng-Preng Rings. 
(please specify 0GQecees) 
(CD Please send me supplement No. 1 which brings 
Truerc Catalog RR 9-52 up to date. 
(Ploose print) 
Nome 
Title i. 
Company 
Business Address 
City Zone State is 


6 ee ee ee ee ee ee ee ew eo 


wo 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 


2,411,761; 2,416,852; 2,420,921 


2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081. 


2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Ball Bearings 
contribute Co the ficiency of 


THE OLIVER OC-12 Tractor Units 





M-R-C 












is built into the Oliver OC-12 
used extensively in road 
building and construction. 


M-R-C Ball Bearings are used 
in vital positions assuring many years 
of reliable bearing performance. 


M-R-C Engineers backed by 57 years of 
company experience, will gladly work 
with you on your bearing problems. 


Call or write 


M MARLIN- ROCKWELL CORPORATION 


Executive Offices: Jamestown, N.Y. 
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Send For Free Print—1910 American Underslung 


Directly opposite normal practice, the 1910 American Underslung [his is one of a series of antique automobile prints that will 
featured a frame slung beneath the axles. With excellent road appear in future Morse advertisements, Write for your free copy 
holding capacities, it had a four speed sliding-gear transmission of this print, suit ible for framing Morse Chain ¢ ompany Ithaca 
Bosch magneto ignition, and a 22-gallon fuel capacity New York 


60,000,000 Timing Chains— 
and growing every year! 


Since the day when the first “horseless Pre« ision-built Morse ‘| iming ¢ hain have expert enpineers available tn help 


carriage * raced along at the breakneck Drives ive longer service life and rela you in your power transmission needs 


speed of 10 miles per hour Morse has tive freedom from maintenance They Write today for quick assistance on your 


supplied the auto industry with over operate safely, quietly, and smoothly 


proble m 


witl sitive t ing 
OO O00 OOO liming ( hain Drives. In fact : a : pene 


of the seventeen automobile manufac Check into Morse Timing Chain 
turers who use Timing Chains as original Drives. and other Power Transmission MORSE CHAIN COMPANY 
equipment, thirteen specify Morse. Products manufactured by Morse. We ITHACA. NEW YORK 


MORSE CHAINS, CLUTCHaS, 


AND COUPLINGS 





Year after year, ROSS Carriers 
HUSTLE THE HEAVIEST LOADS 
with power transmitted through 


BLOOD BROTHERS Universal Joints 


Ross Carriers are just too versatile—and too profitable 


Known to users as the “one-truck fleet’, 
to be left standing idle. To help keep them on the job around the clock, Ross engineers have 


demanded the utmost dependability of every carrier component. It is significant that Blood Broth- 
ers Drive Lines have been specified by Ross to “get the power through” for over 25 years. 
Whether your machine “hustles heavy loads’’— 
or does another job—it may pay you to 
consult Blood Brothers’ engineers. 
They'll gladly work with you on 
your drive line problems. 


BLOOD BROTHERS UNIVERSAL JOINTS 
MACHINE DIVISION AND DRIVE LINE 


ASSEMBLIES 


y PRIN MA 
ALLEGAN, MICHIGAN 
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To career-minded engineers: 


Design history 


is being made 





...at Lockheed in California 


These Design Engineers are working on the F-104 air 
superiority jet fighter. 


They are participants in an expanding program that covers 
virtually every phase of Aeronautical Design. 46 major proj- 
ects are in progress, including 13 different models of aircraft 
already on assembly lines. Aircraft in development include the 
Electra, first U.S. turbo-prop airliner. Classified activities are 
equally significant. 


There are sound reasons for these Design 
achievements: 

Under Lockheed’s Design philosophy, the Design Engineer 
makes major decisions on engineering problems. He works in 
an atmosphere of pronounced professional freedom. Original 
thinking, new ideas are welcomed and rewarded. Moreover, 
Lockheed emphasizes Design as a field that grows daily in 
importance. 


In career terms, Lockheed’s Design attitude and 
diversified program mean: 


More scope for your ability with so many projects in motion, 
more opportunity for promotion because there are more upper 
echelon positions; more job security because Lockheed pro 
duces such a wide range of aircraft 


To engineers who lack aircraft experience: 


Aircraft experience is not necessary to join Lockheed. It's 
your engineering training and experience that count. Lockheed 
trains you for aircraft engineering through its Engineering 
Transitional Program. Naturally, you receive full pay during 
the Transitional Program 


Lockheed offers engineers: Increased salary and overtime 
benefits; generous travel and moving allowances that enable 
you and your family to move to Lockheed at virtually no 
expense; a chance to enjoy life in San Fernando Valley. 


A report on “Maintenance Design of High Speed Aircraft” 
taken from one of Lockheed’s monthly engineering and 
manufacturing forums is available to interested engineers 
Address requests to Forum Chairman J. F. McDonald 


Lockheed’s expanding Design program has created positions 
at all levels in mechanical, electrical, hydraulic, power plant, 
controls and structures fields. A brochure describing life and 
work at Lockheed will be sent you upon request. Address 
E. W. Des Lauriers, Dept. DH-16-10 


LOCKHEED 


AIRCRAFT CORPORATION © CALIFORNIA DIVISION 


eureank CALIFORNIA 


How shell castings  ArmaSteel 


Y Cer tral 


f 
tten 
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= savings for you 


in SHELL CASTING the mold is formed by a thin shell of 
sand bonded by a thermo-setting plastic. This shell has a 
hard, smooth surface as accurate as the pattern itself. Shell 
casting has many advantages 

Greater uniformity 

Closer tolerances .. . reduced finish allowances 


Greater accuracy which makes intricate designs 
possible 


eee ee eT 
Crankshoft Sprocket was formerly machined from bar 
ee ee 
castings on automatic chucking machines, material and 
machining were saved and a product with greoter per- 


Improved casting surfaces 
Freedom from residual sand 


Less excess metal resulting in lower freight 
charges 


formance resulted. Longer tool life 


ARMASTEEL |: on ory malleable iron of peorlitic 


ture. The ze and arrangemer arbon nodules in 


Rocker Arms are a typical example where the uniformity is pearlite re eely n y material that has 
Te ve strer ind performance characterist vally associ 
a ee ed with carbon stee¢ } ius ArmaSteel offers you 
a ee ee 

hole is cast with a minimum of finish stock eliminating a Uniform structure 


preliminary drilling operation. Good machinability 
Excellent bearing properties 


Good wear resistance under heavy loads at high 
speeds 


~ ee * Long fatigue life, high yield strength, maximum 
es f ' / rigidity 


Good damping capacity 
Adaptability to selective hardening 


For further information about shell or sand « stings, ArmaSteel, malleable iron or grey iron 


castings, write for descriptive literature or request personal help from our experienced 


engineers, without obligatic n 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION 
SAGINAW, MICHIGAN © DEPT. 18 
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“Look at the range of sizes of 
TORRINGTON NEEDLE BEARINGS” 


maintenance-free operation 


Che Torrington Needle Bearing i 
produced in a wide range of sizes Several widths are available in 
for shaft diameters from 4” to7'4” each size to meet specific design re 

to meet the needs of the thousand quirements, and they are also made 
of products throughout industry in with one end closed for use over stub 
which it has become standard equip shafts 

The Torrington Company has en 
gineered thousands of different 
Needle Bearing applications in many 
industries during the bearing’s 20 
year history. Our Engineering De 
partment offers the benefits of this 
experience in applying Needle Bear 


ment 

Whatever the size, the basic de 
ign is the same—a full complement 
of free running rollers, without sep 
arators or cages, retained by a thin 
hardened outer hell which serve 
as the outer race. This mean 
greater radial load capacity for it ings to your products 
size than any other anti-friction THE TORRINGTON COMPANY 
bearing, plus compactness and long, lorrington, Conn. South Bend 21, Ind 


df 


TORRINGTON NEEDLE BEARINGS 


Needle « Spherical Roller « Tapered Roller « Cylindrical Roller @ Ball ¢ Needle Rollers 


160 


The e feature make 
the TORRINGTON 
NEEDLE BEARING wriqui 


e low coefficient of starting and 


running friction 

full complement of rollers 
unequalled radial load 
capacity 

low unit cost 

long service life 

compactness and light weight 
runs directly on hardened 
shafts 

permits use of larger and 
stiffer shafts 


SAE JOURNAL, OCTOBER, 1955 





4 
Y 
4 


Cy 


RING IRON 
now used in passenger cars! 


@ Cyclan has extra high impact value for gists and exclusive with Sealed Power, 
resisting shock. : : 
Caeaee @ outperforms any ring in the top 
@ Cyclan combines the wearing quality groove 


C4 with the strength of steel. . . 
of cast iron with the streng oe @ available with or without chrome 


@ developed by Sealed Power metallur- facing. 


AMONG CYCLAN’S MANY ADVANTAGES... 

@ Cyclan retains the bearing characteristics of cast iron. 

e@ Cyclan rings retain their true shape even after considerable 
deflection. 

@ Cyclan rings are especially durable in super-charged engines. 

@ Cyclan can be readily chrome-plated, but functions efficiently 
without plating. 

@ Cyclan is available for original equipment rings in heavy 
duty engines and passengers cars. 


@ Some Sealed Power Cyclan Ring Sets are available for re- 
placement use now. Others will follow soon. 


LET OUR ENGINEERS TELL YOU THE CYCLAN STORY! 


SEALED POWER CORPORATION * MUSKEGON, MICHIGAN 
ST. JOHNS, MICHIGAN @ ROCHESTER, INDIANA 


Sealed Power Piston Rings 


PISTONS © CYLINDER SLEEVES 


coment oh: Leading Manufacturer of Automotive and Industrial Piston Rings since 1911 
RPORATION ; ' 
Mitttdieel elias Largest Producer of Sealing Rings for Automatic Transmissions * Power Steering Units 
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TAILORED POWER 


FLEXIBLE POWER | 
\ vehicle must have 
haul hea loads! 7 


ditions or hill-climbing!' 


the 


ing, to bring an empty 


aoner 


TDA 2-Speed Axles answ: 


power. Exclusive double 


range of spre ads all the 


ilmost unlimited number 


allows tailoring the 


variety of hauling « 


the key 


reduction 


power 


to profitable hauling today 


orkhorse pulling power to 
is needed for bad road con 
needed for fast haul 


back 


wed t 


ehicle for new loads 


flexible 


permits a 


trucking s need for 
lesign 
from 28 to 40 
combinations 


truck 


inman 
PDA 


any 


of wear 
of 


your to meet 


onditions 








COMES 10 TRUCKING 


with TOA 2-speed axles 


Exclusive, double-reduction design offers almost unlimited 
possibilities of gear ratios and ratio spreads—this versatility 


provides tailored power for every trucking need. 


26 a 2 ae 





How TDA’s extra ‘‘spread’’ works to your benefit. A// 


; 2-speed axles employ an extra set of gears to give two ranges 
of speed or power to choose from one for pulling power, 
" the other for fast speed. Most 2-speed axles offer only one 
choice of “spread” — 37%. Design limitaticns prevent 


changing this standard “spread” 


However, TDA uses the exclusive double-reduction 
design. With TDA, spreads are available all the way from 
28°,, to 49%. This means that your axle can actually be 
tailored to give you just the power you need. Not only can 
you specify the spread most suited to your immediate truck 
ing need — but you can easily change from one spread to 
another by merely changing the low speed helical pinion 
and gear — an easy mechanical change step. Both sets are of balanced size and capacity, One set 
(No. 2) is for fast speed; the other (No. 3) is for slow speed 


[DA's more efficient use of engine power gives important : 
The clutch collar (No. 4) power shifts to right or left to en 


benefits high road speeds, faster deliveries, better pay 

load, and maximum fuel economy. No matter what your gage one helical pinion or the other 

hauling problem or load/road conditions you save with Greater endurance, longer truck life with TDA. TIDA's 

TDA simple design eliminates small complicated parts and 
How ‘TDA’s 2-Speed principle works! A husky hypoid midget size gears. Large hypoid-helical design provides 

ring gear and pinion set (No. | above) provide the first step more teeth in contact — quieter operation 

of the total gear reduction for both fast and slow ratios and far less strain. Bearings are larger 

Iwo large, heavy-duty helical gear sets provide the second too. All this adds up to more profit 


able operation under all 


conditions 


Ly 7 Wa i Increase axle life with We aot=— occ 
Ax L E Ss GENUINE TDA EQUIPMENT PARTS — —se a) 





Take no chances with ordinary replace é.. < 

ROCKWELL SPRING AND AXLE COMPANY ment parts. For sure, dependable, fac ‘ 4% SP +S 
tory-type jobs, specify genuine Timken- -_ 
Detroit Axle parts kits~identical to your x 
axles’ original equipment. , ) 


Each kit is complete—gives you every- 
thing you need in one handy package size of brake and axle. Order by num 





World's Largest Manufacturers of Axles for : 
Trucks, Buses and Trailers Gaskets and shims, broke liners ond ber from your dealer, Cut labor and 


Flants at: Detroit, Michigan « Oshkosh, Wisconsin + Utice, rivets, steering knuckles, king pins and adjustment costs, Get trucks back on 





New York « Ashtabula, Kenton and Newark, Ohio 


New Castle, Pennsylvonia bushings, differential nests—for every the road quicker, 


‘ 





Engineered by Tinnerman 


THIS SPEED NUT*FASTENS WITH ONE MOTION, 
STAYS TIGHT FOR KEEPS...and saves money! 


This Sprep Nut developed specially for ceiling 
lights produced by the Imperial Lighting Product: 
Company, Latrobe, Pennsylvania, gained almost 
unbelievable savings of 80%, in assembly time! 


Once fastened to the socket assembly, it snaps 
into position quickly and easily by hand. No 
special tools or skills required. And this one-piece, 
spring-steel Speep Nut does the job better than 
the three parts it replaces—a nut, screw and special 
tapped bracket. Additional savings are possible 
because there are fewer parts to purchase, stock 
and handle 


TINNERMAN PRODUCTS, INC. * 


This is a typical example of SpeEep Nuts engi 
neered for special fastening applications 
Tinnerman develops an average of 4 new SPEED 
Nuts every day for products of every description 
And there are more than 8,000 existing variations 
to choose from 

A Tinnerman Fastening Analysis Survey can 
quickly tell you where Speep Nut brand fasteners 
belong on your assembly line. Call in your 
Tinnerman representative soon for full informa- 
tion and write for our Fastening Analysis Service 
Bulletin No. 336 


Box 6688, Dept. 12, Cleveland 1, Ohio 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 


cessories, Limited, Treforest, Wales. France 
Barbusse, Levallois (Seine). Germany 


TINNERMAN 


Aerocessoires Simmonds, S. A., 7 rue Henri 
Hans Sickinger GmbH “MECANO 


Lemgo-i-Lippe 


ula 


N FASBTENINGS 
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genuine 


Korannates 






because people don’t expect 


to pamper Pontiacs” 


R. A. Johnson “The Pontiac is built for service and performance 


Dick Johnson Motors truly a carefree car. And the most carefree upholstery 
5940 No. Western Ave 


Chicago 45, Illinois 


material I know of is genuine leather. It laughs off scuffs 
and scratches—and its finish actually improves with use, 
taking on a rich gleam. That’s why I urge customers 

to choose the models upholstered in genuine leather— they get 
the most for their money that way.” 


Mild soap and water is all that is needed to keep genuine 
leather upholstery looking as good as new—or better. 


Only genuine leather wears as well as it looks. 


YOU CAN GET THE FACTS THAT PROVE LEATHER IS BEST. Send 

| the coupon today for “All About Genuine Leather” (free), showing 

results of tests by a famous impartial testing company 

| THE UPHOLSTERY LEATHER GROUP, INC., Dept. SAS 

14] East 44th Street, New York 17, N.Y 

| Please send me, free, your “All About Genuine Leather 

| Name 

| Firm . a 

| Address _ 

City Jone State i 
THE UPHOLSTERY LEATHER GROUP, INC. | 141 East 44th St, New York 17, N.Y © 99 West Bethune, Detroit 2, Mich. 
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You build the right chassis for your truck... 


here's how to 


get the right 


neater, 


( I] } » Our 


design your truck heater 


engineers will 
as you 
design your truck chassis—to meet the 
special requirements of the job. 


Your Evans heater will be right for 
your truck in every way! It will fit 
right . . . for quick, easy installation. 
It will deliver the right BTU output 
.. provide maximum safety and com- 
fort for the driver under any weather 
And it will 


added years of service 


conditions. give many 
thanks to 


Evans’ special, heavy-duty continuous- 


too! 


service motor, one-piece alloy fan, and 
sturdy fin and tube type core—all per- 
fectly teamed to give trouble-free, low- 
cost operation. 


For the full story on Evans heating 
and ventilating systems and what they 
can do for you, write for a copy of the 
new Evans Heater Catalog .. . or 
better still, phone or write to have an 
Evans engineering consultant call on 
you, at no charge. Evans Products 
Company, Department Z-10, Plymouth, 
Michigan. 


REGIONAL REPRESENTATIVES; Cleveland, Frank A. Chase + Chicago, R. A. Lennox Co., Inc. 
Detroit, Chas. F. Murray Soles Co. + Allentown, Pa., P. R. Weidner 


B 
- +» Complete truck and bus systems . . . built right for the job YJ 
NEATERS AND VENTILATORS, 


em 
v 
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modern design specifies stainless steel 






The new 42-story Socony Mobil Building, world’s 


largest metal-clad building now under construction 


in New York City, will have a “skin” of 7,000 stainless 
steel panels. The architects and builders specified 
stainless for its enduring beauty, resistance to 


corrosion and ease of maintenance 


ee ee 
bias) 


McLouth 


STAINLESS 


Steel 


for buildings 


In fixtures, trim, curtain walls and hundred: 

of other applications you will profit by 

using Mclouth Stainless Steel 

For the product ou make toda ind the product 


ou plan for tomorrow pecihy \icLouth 


high qu ilit heet and strip Stainless Steel. 


McLouty Stee. Corporation 


Detroit, Michigan 





MANUFACTURERS OF »TAINLES AND CARBON STEFE 





CONVAIR 340 


KNOW-HOW ...THE VITAL PART 
OF EVERY PART THAT’S BUILT BY ROHR! 


ROHR has become famous as the world’s parts for aircraft of all kinds 


largest producer of ready-to-install power The wealth of engineering skill and 


packages for airplanes... like the all-jet production know-how gained from build- 


Boeing B-52, Convair Liner, Douglas ing these thousands upon thousands of 


1 >< Lockheed Constellation and other power packages and millions of other 
great military and commercial planes. parts is available to you. For aircraft 
parts better, faster, cheaper...call on our 
Currently, ROHK aircrattsmen are know-how... the vital part of every part 


producing over 40,000 other different that’s built by ROHR. 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


~ RECIPROCATING, TURBO - PROP, TURBO-COMPOUND AND JET 


AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE, CALIFORNIA 
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These “BOTTLE” Babies Cut Costs on Man-Size Jobs 





Marvel-Schebler LPG 
vaporizer-regulator for 
trucks, tractors and indus- 


trial engines 


B-W ENGINEERING MAKES IT WORK B-W PRODUCTION MAKES IT AVAILABLE 


Almost every American benefits every day 
from the 185 products made by 


BorG-WARNER 


THESE UNITS FORM BORG-WARNER, Executive Offices, 310 S$. Michigan Ave., Chicago 
DIVISIONS: ATKINS SAW © BORG & BECK © CALUMET STEEL © DETROIT GEAR © FRANKLIN STEEL 
HYDRALINE PRODUCTS © INGERSOLL CONDITIONED AIR © INGERSOLL KALAMAZOO © INGERSOLL PRODUCTS 
INGERSOLL STEEL © LONG MANUFACTURING © MARBON CHEMICAL © MARVEL SCHEBLER PRODUCTS 
MECHANICS UNIVERSAL JOINT © NORGE © PESCO PRODUCTS © ROCKFORD CLUTCH © SPRING DIVISION 
WARNER AUTOMOTIVE PARTS © WARNER GEAR © WOOSTER DIVISION © SUBSIDIARIES: BORG WARNER 
ACCEPTANCE CORP. © BORG WARNER INTERNATIONAL © BORG WARNER LTD © BORG WARNER SERVICE PARTS 
LONG MFG. LTO. © MORSE CHAIN © MORSE CHAIN OF CANADA, LTD. © REFLECTAL CORP © WARNER GEAR LTD 
WAUSAU MFG CO. © WESTON HYDRAULICS, LTD 


l 


_thawkes to Borc-Warner 
LPG tabwition 


Tractors, trucks, buses, industrial engines... 
“‘bottle”’ babies all .. . and what blessed events for 
cost-conscious management! 


“Bottle” babies? Right! They’re formula-fed on 
“bottled”’ Liquid Petroleum Gas . . . through pre- 


cision-built Borg-Warner carburetion systems 


A high-octane, anti-knock fuel that burns with a 
clean, practically odorless exhaust, LPG gives in- 
stant starts—doesn’t dilute oil 
carbon— deposits no lead salts —and virtually 
eliminates 100% of the sludge and varnish that 
gum up vital engine parts. 


leaves almost no 


No wonder LPG users report up to 85% reduced 
oil consumption — twice the mileage between major 
spark plugs still good after 4 years’ use 
. and countless other examples of costs cut to 


the bone. 


overhauls 


Borg-Warner’s Marvel-Schebler Products Divi- 
sion pioneered carburetion right from the start. To- 
day, Marvel-Schebler original equipment and LPG 
conversion kits may be found serving transporta- 
tion, industry and agriculture throughout the 
nation. 


Built to extract the maximum economies inherent 
in LPG fuel, these carburetion systems are the 
finest available. 


























PIONEER AND LEADER IN ROCKET ENCINE 
DESIGN AND DEVELOPMENT 


North American’s Propulsion Center Offers 


CAREERS FOR ENGINEERS 
IN ROCKET ENGINE DESIGN 


NOW, you can check on positions in the engine industry 
with an assured future—-rocket engine design and devel- 
opment. North American the company that has built 
more airplanes than any other company in the world... . 
is also a pioneer in rocket engine design and develop 
ment. Today, North American is the acknowledged leader 
in large liquid rocket engines 


YOU can be part of this success . team up with the top 
engineers in rocket engine design and development. Your 
ideas and work are given unusual recognition at North 
American ... our liberal Patent and Suggestion Award 
Programs prove this. A fine Retirement Plan and othe: 
personal benefits are yours also at North American. 

Assure your future now. You can work at North Ameri 
can’s Propulsion ‘Test Laboratory in the Santa Susana 
Mountains or at Propulsion Center—in a new, multi- 
million-dollar laboratory now being built in beautiful, 
urban Canoga Park in Southern California’s fabulous 
San Fernando Valley 


ON-THE-SPOT MOVING ALLOWANCE AND SALARY OFFERS! 


ROCKET ENGINE ENGINEERS: Experi EQUIPMENT DESIGN ENGINEERS 


ence on rocket engine design pref Electrical, mechanical or structural 








erable, or internal combustion en engineers top positions for high 









experience 
gine experience, or design and Pp 
development experience on turbines, COMPUTER ENGINEERS Experienced 
pumps, engine instrumentation, com in programming engineering analy 
bustion devices, engine controls tical problems for digital computers 






MATHEMATICIANS +» MECHANICAL ENGINEERS - ELECTRICAL ENGINEERS 
CHEMICAL ENGINEERS - AIRCRAFT STRUCTURAL ENGINEERS 







Experienced in any field, with a desire to get into rocket engine design 






CONTACT TODAY! 


MR. D. S. GRANT 

ENGINEERING PERSONNEL OFFICE 
DEPARTMENT 91-20-SAE 
DOWNEY, CALIFORNIA 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


NortH American Aviation. INC. 
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OLIVER Super 55 Tractor 


uses VIICKER$S dt 
OOD UC ( Super Versatilit a 





The new Oliver Super 55 Tractor demonstrates 
to excellent advantage the many benefits that 
Vickers Hydraulics offer the design engineer. 
On the Super 55, a Vickers valve and pump 
are used to provide the 3-point hitch tools with 
either automatic constant draft or automatic 
constant depth . . . at the flip of a lever. By 
addition of the Vickers 3-in-1 Valve shown 
below a separate and independent control 
system can be provided for operating front- or 
side-mounted equipment. Built-in overload relief 
protects against damage, while merely turning 
a knob on this valve changes the amount of oil 
flow for fast or slow operation. 


The versatility of Vickers Hydraulics is very 
useful to design engineers concerned with a 
wide variety of other products. For information 
upon applications similar to your own particular 


needs, get in touch with the nearest Vickers AUTOMATIC CONSTANT AUTOMATIC IMPLEMENT 
Application Engineering Office listed below. DRAFT CONTROL POSITION CONTROL 
When irregular ground or soil ¢ Jitions tend t rease or decrease draft, the Vicker 
ervo Vaive acts automatically to raise or lower the implement fitly. Movement is so 
VICKERS INCORPORATED S eeinriaamniamdine, aide anneneetin aad aioe 
DIV Or F SPERRY RAND CORPORATION and stalling of tractor are prevente ipping a lever ¢ f lve automatically provide 
1440 OAKMAN BLVD. @ DETROIT 32, MICHIGAN constant depth regardless of 
Application Engineering Office « ATLANTA « CHICAGO « CINCINNATI 
CLEVELAND + DETROIT + HOUSTON + LOS ANGELES AREA (EI INDEPENDENT HYDRAULIC 
Segundo) + MINNEAPOLIS + NEW YORK AREA (Summit, WJ “ contr 
PHILADELPHIA AREA (Media) + PITTSBURGH AREA (Mt. Lebanon VUINDER CONTROL 
PORTLAND, ORE. + ROCHESTER + ROCKFORD ~ SAN FRANCISCO Addition of , 
AREA (Berkeley) « SEATTLE + ST. LOUIS « TULSA + WASHINGTON WOO wt VICKE 
WORCESTER 1 Valve permit 
IN CANADA: Vickers-Sperry of Canada. Ltd, Toronto perat of p type 


7245 





Vickers. 


@) PUMP 


Victrs. OF 
3-IN-1 
VALVE “41, 


Provides smooth, accurate and instant response Four-way directional valve with built-in flow Hydraulically balanced and having automatic 
to load or position changes of hitch tools. It is control and relief valve is mounted externally wear compensation, this pump delivers more 
mounted inside the oil reservoir and has an to provide control for separate hydraulic system oil while taking less power. A single pump 
external lever. (front- or side-mounted equipment). supplies all needs. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 


Vv TICKERS. 


SERVO 
VALVE 
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It almost goes without saying that leakproof Bundyweld of gasoline entering two side vents as gas tank was filled. 
can be depended on for reliable performance. It is axio- New design suggested by Bundy completely protects vent 
matic, too, that Bundyweld takes easily to intricate fabri- from gasoline entry by baffle deflection; requires two 
cation steps. Above, left, vent tube for use inside gasoline fabrication operations: one to flatten end and pierce tube 
filler tube presented a problem: how to remove possibility simultaneously, one to put double bend in flattened part. 


Skip the trial-and-error 
process--change to 
Bundyweld now! 













WHY BUNDYWELD IS BETTER TUBING 
7 ie y 
oh), KA 


NOTE the exclusive 
Bundy-developed 
beveled edges, which 
afford asmoother joint, 
absence of bead and 





Bundyweld starts as continuously rolled passed through a fur Bundyweld, double 

a single strip of twice around later nace. Copper coating walled and brazed less chance for any 
copper -coated steel. ally into a tube of fuses with steel. through 360° of leakage. 

Then it's... uniform thickness, and Result... wall contact 
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Another example of the ease with which Bundyweld is fabricated: the 3/16” 
O.D. timing-gear oiler tube shown above required tapered end for a nozzle effect, 
meant numerous swaging operations. Bundy added upset to nozzle tip (right), 
incorporated two hand-bending operations into one automatic press operation, 
Result: impressive fabrication savings. 


Maybe you've found a tubing 
that’s somewhat reliable for your 
automotive brake lines, oil lines, 
gasoline lines, other tubing needs 

except that it has a mind of its 
own during fabrication. 


Or perhaps you’ve dug up a tub- 
ing that handles fairly easily 
but you can’t count on it for reli- 
able performance. 


You're still looking for the right 
tubing. 


We suggest that your search for 
a reliable, easily fabricated tubing 
will eventually lead you to Bundy- 
weld. (Reminder: Bundyweld is 


used in 95°% of today’s cars in an 
average of 20 applications each.) 


Why not skip the trial-and-error 
process — wasted time, delivery de- 
lays, expensive research, possible 
damage to your product reputation. 
Why not measure Bundyweld 
against your needs right now. 


Bundyweld is leakproof by test; 
thinner walled yet stronger; has 
high thermal conductivity, high 
bursting strength; takes easily to 
standard protective coatings; has 
high fatigue limits. It’s the only 
tubing double-walled from a single 
metal strip; copper-brazed through- 


BUNDY TUBING COMPANY, DETROIT, 


out 360° of double-walled contact. 


In addition, Bundy offers you 
unexcelled fabrication facilities, ex 
pert engineering services; custom 
packaging of orders; prompt, on 
schedule deliveries. Whether you 
fabricate your own parts or want 
us to do the job, we’re equipped to 
handle your order — exactly to your 
satisfaction. 


Why not turn your tubing head 
aches over to our staff of engineer 
ing experts now. They specialize in 
solving tricky problems, look for 
ward to helping you with yours. 
Call, write or wire us for informa 
tion or for help with your problem. 


MICHIGAN 








BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin-Ha.tings Co., inc, 226 Binney S!. © Chattanooge 2, Tenn: Peirson- Deakins Co, 823 824 Chattanooga Bank 
Bidg. @ Chicago 32, Ill. Lapham-Hickey Co, 3333 W. 47th Place © Elizabeth, New Jersey: A.B. Murray Co, Inc., Post Office Box 476 © Los Angeles 58, Calif: Tubesales, 5400 Alcoa 


Ave. © Philadelphia 3, Penn. Rutan & Co. 1717 Sansom St. © San Francisco 10, Calif: Pacific Metals Co 
Toronto 5, Ontario, Canada: Alloy Metal Sales, itd. 181 Fleet St, E 
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Lid, 3100 19th St. © Seattle 4, Wash: Eagle Metals Co., 4755 First Ave. South 
© Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities 
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WE FIND WITH RADIATORS, TOO, 


IT PAYS T0 


Daily poundings from rough, broken ter 
rain, big loads, and high and low tempera 
tures are a few of the stresses and strains 
Young Tractor Radiators must withstand 
Young Tractor Radiators take “in their 
stride” torsional stress and sudden shifts 
of mass. These unusually rugged, high 
strength Radiators were developed, in part, 
from Young laboratory shaking machines 
capable of duplicating the most rigorous 


1 


4 


Write for free 
Young Radiator 
Company Catalog describing the com 
plete line of heat transfer products 












Modern vibration machines have 
assisted Young in developing the 
strongest Rodiator structure 
known. Illustration shows a vi- 
brating machine in the Young 
Laboratory testing a tractor ra 
diator under the most adverse 
operating conditions 


conditions imaginable. Test Radiators filled 
with water, and pressure-capped at 8-10 psi, 
are vibrated up to 1600 cycles per minute! 
From such tests have come Young-engi 
neered vibration control mountings, re 
straining core side baffles, corner web rein 
forcing and many other stiffening structures 
that add extra life to the unit. Write Dept 
115-K today for further details on Young 
Radiators for improved heat transfer; there 


is no obligation 


RADIATOR COMPANY 


RACINE, WISCONSIN 


Cuediliie HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Transfer Products for Automotive, Heating, Cooling, Air Conditioning Products 
Aviation and Industrial Applicotions, for Home and Industry 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mattoon, Illinois 
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Heres reinforced VIBRIN. is sort cr bodies 


« DENT-PROOF e RUST-PROOF « ROT-PROOF 
« STRONGER THAN STEEL BY WEIGHT « EASILY MOLDED TO COMPLEX CONTOURS 
a. « SOUND DEADENING « RESISTANT TO OIL AND GAS « UNHARMED BY WEATHER 


f 





Seat frames of reinforced Vibrin could easily be molded in 
one assembly-saving piece...to body-cradling contours. 
They'd help eliminate spring squeak ... or, with foam rubber, 


eliminate springs altogether. And they'd save weight, too 





Station wagon flooring of tough reinforced Vibrin could 


reinforced 


Vibrin...? 


.. seat frames 





be molded in one large piece to eliminate dirt-catching cracks. 
It would never rust, never need painting ... and would insu- 
late against both heat and rattle. What's more, it would take 
all kinds of rough wear, could be ribbed to support practically 


any weight 


. .. station wagon flooring ... motorcycle sidecars Motorcycle sidecars of this same material could be formed 
to any streamlined shape. The unusually light weight would 
facilitate removal of the sidecar assembly when desired. And 
they'd be natural heat insulators... and always pleasant to the 


touch 


Why not? Why not reinforced Vibrin dashboards, roof 
frames for convertibles, splash pans, fender skirts? Remember, 
industry is only beginning to take advantage of the unique 


properties this new material offers 


You'd better explore the many advantages reinforced Vibrin 





offers you, by writing for more information today 


Naugatuck Chemical 


A Division of United States Rubber Company 
Naugatuck, Connecticut 


BRANCHES: Akron * Boston * Charlotte « Chicago * Los Angeles * Memphis * New York * Philadelphia * IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N.Y. 
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z MARVEL-SCHEBLER Products Division | iT] 
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Frictional heat has little effect on the new 
Lipe Direct Pressure Clutch. Air circulating 
3°" m through the cover's 33 ventilating holes dis- 
sipates heat rapidly. The result is a heavy-duty 
clutch singularly free of burned facings and 
warped pressure plates. A clutch whose low 

maintenance cost matches its low first cost. 

Lipe Direct Pressure Clutches now avail 


able: 13”, 14”, 15” single-plate, 14” and 15” 
two-plate. Send for complete information 


* 
Manufacturers of Automotive Clutches & Machine Tools : rs 4 HH A FB Ww Q u 
. 4 c Oo nmPOoO R ; ni on? ee | 
A ee ee ee) ee a y 


1 
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Wagner Hr Brakes increase the service 


life of brake lining” 





Says: R. H. WATKINS, Fleet Superintendent 


TARBET TRUCKING, Inc., Muncie, Ind. TARBET TRUCKING, INC 
Cenena. att CAST tern S’recr . 
Every day WAGNER AIR BRAKES are helping ume iworane MUNCIE, INDIANA 
more and more fleet operators establish finer cen nmee se 


records of safety and maintenance economy. 
These are some of the tangible advantages you 


can offer your customers by standardizing on Magner Elect rporat 
WAGNER AIR BRAKES aint (een AY 

Much of the superiority of WAGNER AIR = = 
BRAKES is largely due to the engineering excel- Gent 


lence that is built into every component part. 
WAGNER ROTARY AiR COMPRESSORS—standard ty ; 
on all WAGNER AiR BRAKE SysTEMS—feature the National Fleet Sart. 
rotary motion, uniform torque load, oil separa- lads ankiee ene , 
tion and air cooling before discharge, high fleet Same dae 'y we operate our 
volumetric efficiency and easy, infrequent pre- a On f the eauir none ce Standards 
ventive maintenance. WAGNER BRAKE APPLICA- ee , wNOrsey 
TION VALVES provide smooth, easy stopping. ong. Can definitely ¢ 
WAGNER RELAY EMERGENCY VALVES assure fet r Brake 
maximum trailer breakaway protection and elim- nd operating deren pa uPerior quality 
inate the necessity of moving large volumes of Wagner Air that I like ~mt® features 
air through long air lines. yt ne the pre rds 

All this is the result of more than thirty years uintenance ajcr "Ormal preventiv 
of knowledge gained by WAGNER from the ore the sery ie as Brakes in- 
manufacture of brakes and complete brake 
systems. We | . oa 

Because of the ever-increasing demand for ing nen oe, nener A k 
greater road and cargo safety and maintenance re ine’ wens , } 
economy, it will pay you to include WAGNER eet operat 
AIR BRAKES as standard equipment on the vehi- 
cles you manufacture. ely yours 

Send for your free copy of Wagner Bulletin Ly ~ 
KU-201 for full information and complete de- f . 
tails. It will be sent to you without cost or obliga- Fleet ae 
tion. Mail your request, today. 









WAGNER AIR BRAKE USERS 


ARE OUR BIGGEST BOOSTERS 





Wagner Electric @rporation 


- 6376 PLYMOUTH AVENUE «+ ST. LOUIS 14, MO., U.S.A. 
rT! 
eerriT ts (Branches in Principal Cities in U. S$. and in Canada) 






LOCKHEED HYDRAULIC BRAKE PARTS and FLUID...NeRol...CoMaX BRAKE LINING... AIR 
BRAKES ... TACHOGRAPHS ... ELECTRIC MOTORS ... TRANSFORMERS ... INDUSTRIAL BRAKES 
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cut maintenance costs 


“ith Westsorb 


| ADHESIVE-COATED FELT MOUNTS 


Almost any machine in your plant will run smoother 
and quieter and with longer time between shut- 


downs if mounted on Vibration-absorbing Westsorb 


Westsorb will not break down under repeated 
impact loads ... does not deteriorate ...is resistant 
to oils, grease and acids. It is easily cut to size and 
installed — WITHOUT BOLTS — and can save many 


times its small cost by preventing future trouble 







Send for descriptive folder NOW! MV 
- 


4021-4139 Ogden Ave © Chicago 23 lt 
Brench Offices in Principal Cities WOR ie g 


in 


Manufacturers and Cutters of Wool Felt 
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Pre-applied to both sides 


Peel off protective backings 
and Westsorb is ready for 
use. Sticks firmly to any 
dry surface — NO BOLTS 
needed. No down-time 
waiting for adhesive to set 


Operate units immediately 


Dealer Inquiries Invited 
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TURBOPROP PROPELLER 


to be Ki, 
FOR AIRLINE USE 


rhe first Civil Aeronautics Administration 
certification for commercial use of a U.S. de- 
signed and built turboprop propeller has been 
awarded to Model CT634S of the Curtiss- 
Wright Turbolectric series. 

Ihe CT634S and other Turbolectric models 
are already in quantity production for some of 
the nation’s most advanced military aircraft 
types — both operational and experimental. The 
new CAA certification now makes available to 
commercial airlines the high standard of per- 
formance and the flight demonstrated efficien- 
cies Of Turbolectrics. 

Propellers provide the most efficient means 
of converting gas turbine power into useful 
thrust. Curtiss-Wright Turbolectrics—with one- 
piece extruded hollow steel or solid dural blades 
— feature full synchronization plus synchrophas- 
ing . . . full feathering, by either manual or 
automatic means .. . fast reversing . . . single- 
lever power control. 


TURBOLECTRICS ARE SPECIFIED FOR 
THE MAJOR U.S. TURBOPROP ENGINES, 
WHICH INCLUDE THE 1-49, T-56, T-34, T-40 and 1-38 





































ENGINEERS * TECHNICIANS © SCIENTISTS 


Curtiss-Wright has permanent career posi- 
tions open for specialists in advanced engines 
and propellers, metallurgy, electronics, nucle- 
onics, ultrasonics, plastics and chemistry. New 
85 square mile Research and Development 
Center at Quehanna, Pennsylvania and ex- 
panded divisional engineering programs are 
creating opportunities for more engineers, 
technicians and scientists in both aviation and 
diversified industrial projects. 





PROPELLER ee ee | 


UEP 


CORPORATION + CALOWELL, W. J. 





YOUNG MEN! JOIN THE U.S. AIR FORCE 


SS one i SS 


Investigate Career Opportunities 
at Your Nearest Recruiting Office 
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In over 100 places eee (here are just a feu exam ples) 














Rear Window Weather sattery Drain Tulx Dash Liner & Cowl Trim Radiator 

strips Pads t 
Pail P Gearshift Lever Arm ; Heater H 

til Pipe Insulator Bushing Door Cheek Arm Body Insulat 

Support Bumpers Steering Post B 
Wiper Hose Frame and Axle Bumper Ti ‘ racks 

nt Headlight I ke stor 
Antenna Gaskets Spring Shackle Bushing ; soark | ry { ' 
Division Channe Cjas Tank Filler Neck ' _ 

Weatherstrity Radiator Drain Tube (jrommet Parking Light Lens ¢ ket 








Enjay Butyl parts help new cars perform better 


Many of today’s cars run like new, drive Jike new, perform like new for 


extra thousands of miles with over 100 parts made from Enjay Butyl—the 


super-durable rubber that has a low cost, yet outperforms and outla 


‘ 


by great margins, rubbers formerly used. Under the toughest condition 


of weather and use, Enjay Butyl parts stay like neu 


This amazing rubber—finding wider and wider use in the automotive 


industry Is now readily available in new non- taining grades for white B T y L 


and light-colored parts. For further information, and for technical assist 


ance 1n the uses ol En ay Buty . contact the En ay Com many 
J 


ker ja Bu I iper-d irable rubber 
Witt outa win r fanes to aving . 
ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. Ss , : iging 
abrasion « tear « chipping « cracking « 
District Office: 11 South Portage Path, Akron 3, Ohio A ' 
4 ozone and c« ! « che ila ° gase 
eT i * ¢ . j yt eT ture 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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Microhoning Advantages 


Compare These 


Rapid and efficient stock removal. 


Dimensional accuracy obtained in 
every part. 


Macrogeometric accuracy —the Micro- 
honing action is not affected by vi- 
bration; long abrasive stones generate 
a true surface. 


Microgeometric accuracy—any 
desired surface finish and cross-hatch 
angle duplicated in every part. 

No concentration of heat—the struc- 
tural surface of the part is undamaged. 
Microhoning applications include 
tapers, spheres, splines, tandem or 
interrupted bores, flat surfaces, and 
any type of material, regardless of 
hardness (or softness). 

No practical limitation on part length 
and diameter. 

No chip removal problem —the minute 
Microhoning chips are flushed away 
in the coolant and automatically 
removed. 

Automatic size control. 


Readily adapted to automation. 
Eliminates tool dressing time and cost. 
Location of bores is undisturbed. 


Float principle and low speeds assure 
minimum maintenance. 


Backed by over 26 years of engineer- 
ing and service experience. 


5OM Tr 
«* ®o, 








Microhoning is a low-velocity abrading process that employs 
thousands of small cutting tips. Because simultaneous and con- 
tinuous cutting action of tips is spread over a wide area, 
stock is rapidly removed with a minimum of heating. This 
abrading technique generates functional surfaces by obtaining 
in one operation the required tolerances, specifications, or 
condition of the surface characteristics. 


Included in these characteristics are: dimensional size (the 
distance between points or faces of a part, e.g., the diameter 
of a bore); macrogeometry (waves whose crests are more 
than 42" apart); microgeometry (roughness or scratches whose 
crests are less than '42” apart); and surface structure. 





Microhoning ... Example Application 


Microhoning both I.D. and O.D. of the hub of a trans- 

mission torus cover to generate geometric accuracy and 

a surface finish of 10 microinches 

O.D.—2.375", approx. 1” long, blind end 

1D 2.125" x .280° long 
58-60 Rockwell “C” 

Stock removal: .00!” to .002” 

Surface finish: 10 microinches 

Production: 180 per hour, gross. 












*MICROHONING = Stock Removal + Geometry + Size Control + Surface Finish 


Movies describing various machining processes and the generation of functional surfaces 


ore available for group meetings. For literature or further information on films, write to 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVENUE @© DETROIT 38, MICHIGAN 
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The Problem Jobs 


GO TO AETNA 


Here’s one of motordom’s finest torque converters and its one 
way, 20 sprag clutch unit —big reasons why today’s automatic trans 
missions send engine power to the wheels in a single, uninterrupted 
stream of mounting energy —so smoothly, so quietly you can hardly 
tell when they shift. 

Why, since we make only the outer and inner races of this one 
way clutch unit, do we call it a problem job? You should see the 
complex ‘‘specs’’, the super-rigid standards these races must meet 
...in squareness, concentricity, parallelism, size and finish... in 
the selective hardening and grain structure of the steel. In all, 59 
specifications to the set. 

To uniformly maintain such a galaxy of high standards, the 
torque converter makers knew from the start they had a ticklish job 
calling for a top-flight supply source. In turning it over to Aetna 
what appealed to them was not only Aetna’s matchless experience, 
skill and special interest in hard-to-make parts, but also Aetna’s 
proven ingenuity in innovating processing and control methods to 
make them better, faster and most economically. 

Our staff of engineers, metallurgists and designers can help you 
too— from the inception of your ideas or problems to the final answers 
and applications of special ball bearings, roller bearings and miscel 
laneous bearing-type parts. A note from you will bring prompt action 


AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation 
4592 SCHUBERT AVENUE ° CHICAGO 39, ILLINOIS 
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Standard and Special Ball Thrust 
Bearings « Angular Contact Ball 
Bearings © Radial Ball Bearing 
Mounted Units « Special Roller 
Bearings « Ball Retainers « Hardened 
and Ground Washers « Sleeves « 
Bushings e Miscellaneous Parts 
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les provide 
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The new Keller Multiple Nut Setters improve 
quality control and reduce production costs. 
Manufacturers have been quick to make use of 
their advantages: 


Built-in torque regulation in each indi- 
vidual spindle, giving control of torque 
on each bolt. Torque is adjustable from 
4 to 190 ft/lb. 


2-Spindle Multiples tighten connecting rod bolts on the 
assembly line 


& Torque held within close tolerances— 
comparable to that obtainable with 
accurate hand tools. 


3 Increased production and lower produc- 


tion costs. 


» Easily adaptable to changing needs. . . 
a change in bolt spacing merely requires 
a new mounting plate for the spindles 

.. when a job is completed the spindles 
are completely salvageable for use in 
another Multiple. 


Do you have applications where bolts or nuts 
can be run and tightened two or more at a time? 
If so, it will pay you to investigate this remark- 
able tool. Write for Bulletin 16-101. 





A 6-spindle Multiple Nut Setter assembles automobile 
crankshaft to flywheel. 


‘f). KELLER TOOL 
7 swsen or GARDNER-DENVER 


— . ~*~ 

— fg ff g 9 6B cmp gr 

J 4 ‘ iti 
Alt Prewmes Ae teew Grinders peut Autoedritls Gordne: Denver 

a end Riveter aoe Orivers Sere: Compreners end Meintenance Tools 


—----------—---—-------- ~~~ ---------------- 4 








GRAND HAVEN, MICHIGAN 
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A Husky Trio 
for an 
Excavator-Crane 


Three rugged Clark axles 
ee ek 

a big 6x 6 Pete LTT 
Re eh a a 
front end, and two non-steer 
Me UU eT 
rear. As always, it’s a 
Ma ae 
CLARK AXLES 
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Get the job done faster, easier, safer with this 
AIR-CONTROLLED 








WHY 
MICHIGAN 
OPERATORS 
DON’T GET TIRED 


Air control means faster 
operation, smooth clutch 
action, perfect “feel” of the 
load—and air power replaces 
muscle power. Result: more 
work done—faster, at lower 
cost. 





MICHIGAN 15-Ton Truck Crane 


It’s just like choosing a new car, with most of the buyers 
going in a big way for power steering—once you’ve tried a 
power-controlled excavator-crane you'll say, with the power- 
steering enthusiasts, “It’s the best investment I ever made.”’ 


Take a quick look at the excavator-crane picture: Of 
ten leading makes of % -yard truck models, only three have 
power controlled clutches; and of big machines, l-yard and up, 
practically 100% are power controlled. MICHIGANS—all 
models, % -yard up—have always had power controlled clutches. 


On precision crane work, MICHIGAN air controls give 
the operator perfect “feel” of the load for fast, accurate 
placement. A 12-page booklet describes the characteristics 
and advantages of the MICHIGAN air control system; 
write for your copy. 


All MICHIGAN cranes and Tractor Shovels are available on Clark's low-cost, no-dewn- 
payment Lease Pian. Write for brochure which explains how yeu can use it. 


MICHIGAN is a trade mark of Clark Equipment Company 


CLARK CLARK EQUIPMENT COMPANY 


ST rs he Construction Machinery Division 


Benton Harbor, Michigan 
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Uniform high quality is the first requirement in automotive cable 
and cable assemblies. Packard cable exceeds SAE specifications, 
and meets or exceeds the high standards of automotive manufac- 
turers. But Packard’s advantages go beyond quality itself. Depend- 
able, on-time delivery that results from flexible, carefully main- 
tained production schedules is one of many additional benefits 
you enjoy when you deal with Packard. 


Consider Fackand 04 0 sounren 


When you choose Packard Electric as a source you acquire the 
services of an expert team that is familiar with all phases of the 
cable business. A daily production capacity of 7,000,000 feet of 
cable and more than 800,000 wiring assemblies assures unfailing 
delivery. And Packard’s large staff of experienced engineers is at 
your service for expert counseling and advice at any stage of a job. 
In the past, benefits like these have meant big savings to many 
Packard customers. More than likely, they will mean the same to you 





COmtea 


Packard Electric Division, General Motors, Warren, Ohio 
Offices in Detroit, Chicago, and Oakland, California 


Calan 
—s 
x 


AVIATION, AUTOMOTIVE AND APPLIANCE WIRING 


Ln nied 


Construction Machinery Division 
Benton Harbor, Michigan 
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Knock-out Plugs 










Gauges 


Oil Filters 


Air Filters 


— 
Shock Absorbers 


Battery Covers 


COMPOUND 
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; ith Dewey 27° 
: ; Dp AREX 
: ama rane 


If you are now manufacturing 

automotive parts which require 

gaskets to seal, cushion, contain 
pressure, or form a hermetic seal 
... the Darex “Flowed-in” Process 
can increase both production and 
quality of your product, and at 
the same time cut labor and ma- 
terials costs. 

In the Darex “Flowed-in” Proc- 
ess, a uniform track of liquid 
gasketing compound is deposited 
onto the automotive part. Baking 
or drying transforms this fluid into 

a solid, rubbery gasket that be- 


comes an integral component of 
the part. 


Some of the standard Darex “Flowed- 


in” compounds now being used by the 


automobile industry are described in 
the chart below, 


20 
Seconds 


10 
Minutes 


10-20 
Minutes 
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More and more auto parts manufacturers 
are now using Darex “Flowed-in” gaskets to 
replace traditionally costly sealing methods. 
With the Darex “Flowed-in” Process, time- 
consuming hand assembly of gasket to part 
is eliminated. Materials costs are lowered by 
minimizing waste and improving quality. 


Inventory and handling costs are drastically 
reduced, 


Darex “Flowed-in” gasket compounds are formu- 
lated to produce the exacf gasket you need for 
your particular set of requirements. Properties such 
as viscosity and flow can be so carefully controlled 


that a minimum of compound is required for full 
sealing efficiency. 


Specially designed machinery to apply and 
cure Darex “Flowed-in” 


gaskets 
available in automatic 


is now 


and semi-automatic 
models. Basic Darex machines, fitted out to 


handle your parts and timed to conform with 
your schedule, can be adapted to fit into 
your present production scheme. And Dewey 


and Almy field service engineers are ready 


to set up machinery in your plant and train 


your operators to full proficiency in the 
Darex “Flowed-in” Gasket Process. 


(Oia) 


Division of W. R. Grace & Co 


DEWEY and ALMY Chemical Company 


* Cambridge 40, Massachusetts 


Drop in and see us at Boot 


Nos. 16 and 17 at the 1955 Engineering 
Display of the American Society of Body Engineers Rackham Building 
in Detroit October 26, 27, and 26 


COMPOUND 


wherever integral nut, wosher 


gosket assemblies ore used as 
o hermetic seal 


wherever goskets must seal 


against oil leakage or pressure, 
as on electric motor cops 


oil filters, air filters and other 
metal to metal seals 


189 





188 SAE JOURNAL, OCTOBER, 1955 








PULL IT... TWIST IT... STRETCH IT ? ae 
Bonded || {2(C Packings Stay Bonded x x cae 


Here's proof that “Bonded by IPC” means absolute adhesion . . . rubber - 

to metal. Exerting more stress would only result in bending the metal case, 

or in tearing the synthetic rubber, but the IPC bond between will not break i a on 

down per a eat ‘in 
Case seals and bonded washer seals will probably never face such grueling aie 

strain in actual use but the fact remains they could i i] Lv W 
Whatever your sealing problem, you can rely on IPC packings. They will al on ae Cas Sea 

be custom designed and IPC experience assures low cost dependability. is 7) u ¥ 


INTERNATIONAL vuwvVvuw 
PACKINGS : wt Bg 
CORPORATION u M W —s. 


‘ fw ‘ 





Bristol, New Hampshire 
P4 
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ROLLWASY 


ru 


ROLLER BEARINGS 









...Up-to-the minute 
design... 
plus economy 


sce e@ege@edsceevvwreefercreesetesensest ee 6 &eg 


All Tru-Rol Bearings Now Have 


@ Proved in performance ... proved for economy... 


CROWNED unsurpassed for versatility ... the Tru-Ro! Bearing incorpo 
ROLLERS... rates the design know-how accumulated through Rollway’s many 

years of experience with all types of cylindrical roller bearings 
Crowned Roller un- Tru-Rol’s features result in adaptability for any application re 


der full load — 
stress uniformly dis- 
tributed. ® Designed for Versatility: Jru-Rol is available in all the 

inner and outer race combinations demanded by today's design 


quiring just the right balance between precision and economy 





Crowned cylindrical rollers eliminate end loading —assure a 












uniform stress pattern along the full length of cach roller, and 
prolong bearing life. Tru Rol versatilicy offers a choice of 
stamyx 1 steel retainers with guide lips, or stecl segmented retainers 

both providing perfect alignment for every roller. These 
features have been quick to gain favor with enginecrs, and 


have led to the sx lection ot Iru Rol Be arines tora broad Varicty 
of applications 


Free! New Catalog... 


6 page \ il Inf inion Mail Co po Today Th Tru-Rol 
Catalog includ all req 1 data ever we, every type of Tru-Rol 
Bearing , com te d ripe rating tiene ) plu extra COpie of 
the new Quick-Ca ating Alig t Chart a graphi olution of the 
*RBEC formula for bearing select 


Hea Friction Bea a Mie 





e®eeeeeeeeeeeeeeeeee eee eee eee ee eee eee eee eeaeeaeaeeaeeaeee 
. 

ROLLWAY BEARING CO., ING : 

541 Seymour St. * Syracuse 4, N.Y. e 

. 

Please forward free copy of your new Tru-Rol Catalog with extra * 

Alignment Charts . 

. 

Name Viele ~ 
BEARINGS : 
Firm Name . 

. 

Address + 

. 

City Lone tate = 

7 


ENGINEERING OFFICES: Syracuse © Boston © Chicago ¢ Detroit ¢ Toronto © Pittsburgh © Cleveland ¢ Milwaukee © Seattie © Houston © Philadelphia © Los Angeles © Sen Francisco 
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MISSILK SYSTEMS 
Research and Development 


Broad interests and exceptional abilities are required of scientists 
participating in the technology of guided missiles. Physicists 
and engineers at Lockheed Missile Systems Division are pursuing - 


advan c d work itl virtually t very 4 rentiln held, 
. a . 


Below: Missile Systems scientists and engineers discuss future scientif 
exploration on an advanced systems concept with Vice President and 
General Manager Elwood R. Quesada, From left to right: Dr. Eric Durand, 
nuclear physicist, systems research laboratory; Ralph H. Miner (standing), 
staff division engineer; Dr. Montgomery H. Johnson, director, nuclear 
research laboratory; Elwood R. Quesada; Dr. Louis N. Ridenour (standing), 
director, program development; Willis M. Hawkins (standing), chief 
engineer; Dr. Joseph V. Charyk (standing), director, physics and chemistry 


research laboratory; Dr. Ernst H. Krause, director, research laboratories. 


Scientific advances are creating new areas of interest for those capable 


of significant contribution to the technology of guided missiles. 


ockbeed MISSILE SYSTEMS DIVISION 
research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION « VAN NUYS, CALIF. 





WHATEVER YOUR ROLLER 
BEARING APPLICATION 


specify BOWER! © 


tL 


Earthmovers, jet turbine engines, 
rolling mill equipment, truck axles— 
you name it! Bower builds a com- 
plete line of tapered straight and 


journal roller bearings including a 


size and type to fit your product .F BOWER TAPERED ROLLER BEARINGS 
What's more, these dependable INCORPORATE ADVANCED SPHER-O- 

HONED DESIGN! Splerically gener 
bearings have proved themselves in ited roll heads and higher flange with 


virtually every conceivable type of ; larger, tw me contact area reduce 


° ° weal mpro olle iliv nent nd 
application. Their built-in quality, imy r i “ n an 

d ‘ I em pty 11S 
skillful engineering and advanced f elps hold ustment and pre-load 


design features provide such im- groove 


portant bearing advantages as 


reduced wear, longer life and lower 

BOWER STRAIGHT ROLLER BEARINGS 
ARE BUILT TO CARRY MAXIMUM 
s3ower engineer give you full details é LOADS! Integral two-lip race 


on the compl te Bower line. : rahe crease rividit kee roller 
y proper alignment at all tine ‘ 
BOWER ROLLER BEARING DIVISION cage allows free movement of 
Federal-Mogul Bower Bearings, | Detroit 14. Mich between race during nor 


ition High-grade illoy-ster 


ind race ire precision I 


maintenance requirements. Let a 


quicter moother operation 


A COMPLETE LINE OF TAPERED, STRAIGHT AND JOURNAL ROLLER BEARINGS 
for every field of transportation and industry 
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For immediate delivery 


at bargain prices... 
SURFACE and LAYOUT PLATES 


Now you can save money and get immediate delivery from Lake 
Shore’s large inventory of surface and layout plates. These plates are avail- 
able in a wide range of dimensions, machined or scraped . . . and they are 
priced to sell. Write or call us for detailed specifications on these plates and 


other manufacturing and testing accessories: 


\LAKE SHORE, Inc. 
l\Lake Shore Engineering Division 
| IRON MOUNTAIN 8, MICHIGAN + PHONE 2980 


Title 


| Send details and dimensions on your... Company 


! Angie plates 


Engine jacks 
Stands, legs, 
leveling blocks 


Bench plates 
Lapping tables 
Work tables 


Surface plates 
Base plates 


| Address 
| 

| Layout plates 

| 


MULTI-RANG 


FATIGUE TESTING 


Model IVY -12* 


(below) Model BJL-1 
Dynamic Creep 
Tester* 


fatigue testing ma 
chines ranging in capacity 
from 200 to 120,000 Ibs 
featuring large dynamic am 
plitude through use of torque 
springs and exclusive 


force 


. a standard tine of constant 


ie would yore ; pit 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be 
cause its makers have contin 
ued to improve its 
quality and 
value 


Multi-Range System 

New IVY dead weight 

method maintains constant 

static force mechanically or 

smaller machines provenly 

accurate and stable electronic 

IVY-PIC Controller® used on 

larger models 

IVY also announces its fully 

automatic Program Controlier® which follows and repeats any 
predetermined dynamic load “intensity-duration’’ spectrum 
unit available in any number of stations for any machine 
The IVY BjL-1 Dynamic Creep Tester* is an industrial version 
of a proven machine developed in a well-known university 
laboratory. Specimen alignment is simplified by the special 
fixture supplied. High temperature Extensometer* available 
as extra with fixture 

*in operation at the NATIONAL METALS SHOW—BOOTH 
1949 

IVY Engineers will gladly discuss your individual fatigue and 
vibration testing problems—-Dept. SA-10 


THE IVY COMPANY 


NORWALK, 
CONNECTICUT 
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7.4 


HIGH-TENSILE STEEL 


You can design light weight, longer life, and 
economy into your products by including N-A-x 
HIGH-TENSILE in your plans. 


@ It is 50% stronger than mild steel 
It is considerably more resistant to corrosion 
It has greater paint adhesion with less undercoat 
Corrosion. 
It has high fatigue life with great toughness. 
It has greater resistance to abrasion or wear. 
It is readily and easily welded by any process. 


It polishes to a high lustre at minimum cost, 


And with all these physical advantages over mild 
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carbon steel—it can be cold formed as readily into 
the most difficult shaped stamping 


When you next start to redesign, get the facts on 
N-A-X HIGH-TENSILE. Its produced by Great Lakes 
Steel—long recognized specialists in flat-rolled steel 
products 


N-A-X Alley Division 
GREAT LAKES STEEL CORPORATION 
Ecorse, Detroit 29, Mich. . A Unit of 


LULL ii8 mo edd da 





offers the new ..-«. 


@A BRAND NEW SAE MANUAL—the 
Blast Cleaning Manual—SP-124, newly listed 
with our publications, is priced at $2.00 per 
copy to SAE members and $4.00 per copy to 


nonmembers; quantity prices upon request 


@ A“ HOW.-TO-USE-IT’ BOOK—SAE Blast 
Cleaning Manual, the work of Division XX— 
Shot Peening, lron & Steel Technical Com- 
mittee, instructs engineers, designers, and @ A FIRST COMPLETE STORY—the Man- 
shop men in blast cleaning “know how.” ual fully discusses blasting abrasives, blast 
cleaning machines, production procedures 
and process specifications; includes 36 


illustrations and 3 tables 


mmm ORDER BLANK 
Society of Automotive Engineers 
29 West 39th Street 
New York, New York 
Please send me copies of SP.124 (Check) (Cash) (Coupons 


Add 3% city sales tax for deliveries in N. Y. C 


Name 


Company Name 


Compeny Address — 
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In the new Kelsey-Hayes power brakes... YN 










Neoprene diaphragms are good after 1,000,000 cycies— 
chosen for flex and heat resistance. . . lasting resilience 


r~ METERING HOLE SEAL OPEN 









j 
































COMPENSATING PORT OPEN 7~ VACUUM VALVE OPEN 


The diaphragm in the Kelsey-Hayes 
power brake had to be rugged over a wide 
temperature range. That’s why the mini- 
mum acceptance level was set at 500,000 
flexing cycles through the full three-inch 
stroke. Ordinary rubber couldn't take 
the punishment, but neoprene lasted well 
over 1,000,000 cycles—twice the dura- 









/. 


/ & 70 VACUUM SOURCE 
L ro BRAKE LINES Kelsey-Hayes designers found that 


neoprene retains its elasticity and resili- 
ence at temperatures from -40°F. to 200°F. 
And despite severe service conditions, the 


bility demanded. 


UNAPPLIED POSITION 





shins dadeiabaia ie tinaaetn ie aa a al neoprene diaphragms won’t chip, crack 
or soften. That’s why neoprene dia- 
(METERING HOLE SEAL"CLOSED” phragms are now on the job in more than 
font reoares \ fi ee 1,100,000 Kelsey-Hayes units. 
‘ 





This example of neoprene’s exceptional 


durability shows its fitness for automo- 
AIR VALVE OPEN . 





tive use. Because it stands up where or- 
dinary resilient materials fail, neoprene 
is first choice among designers for critical 
parts that improve performance. . . rarely 
need replacement. 





FREE! THE NEOPRENE NOTEBOOK 
Each issue shows you how designers created new 
} products .. . improved old ones with neoprene 

C AIR INLET . ’ . ae fal ‘ ‘ 7 
O vacuum source a em Actual case histories give you all the facts. Mail 
marae on coupon to get on the mailing list 


FLUID PRESSURE 











FLUID 

















APPLYING POSITION 


ee aaa ae ee 


E. 1. du Pont de Nemours & Co. (inc.) 7 
Elastomers Division, Dept. SA-10 t 
NEOPRENE Winngion 98, Delowore } 


The rubber made by Du Pont since 1932 


Please put my nome on the mailing list for the Neoprene Notebook 





ee, 
Fiem _ = —_— —E 
Addren neuen sapeEnanans 
"t6 us var orf 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY City Sate 
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SAE 


offers the... 


@ A “HOW-TO-USE-IT” BOOK— 
SAE Shot Peening Manual, the work of 
Division XX—Shot Peening, lron G 
Steel Technical Committee, instructs 
engineers, designers, and shop men in 
shot peening “know how.” 


@ A FIRST COMPLETE STORY— 
the Manual fully discusses shot, shot 
peening machines, production proce- 
dures and process specifications; in- 
cludes 29 illustrations and a bibliog 
raphy of 50 selected references. 


@ A BRAND NEW SAE MANUAL— 
the Shot Peening Manual—SP-84, 
newly listed with our publications, is 
priced at $2.00 per copy to SAE mem- 
bers and $4.00 per copy to nonmem- 
bers; quantity prices upon request. 


—umemumee | | 
Society of Automotive Engineers 
29 West 39th Street Add 3% city sales tax tor deliveries in N.Y. C 
New York, New York 


Please send me copies of SP-84. (Check) (Cash) (Coupons) 
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YOU'RE 
SURROUNDED 


. by Milford’s 5 plants and 20 
offices, strategically located to give 
you top quality tubular rivets, fast 

THE deliveries and expert 
Tt service. Try us — soon! 


ILFORD 


RIVET & MACHINE CO. 


Plants: Milford, Conn.; Norwalk, Calif.; Elyria, Ohio 
Aurora, \\|.; Hatboro, Pa 

Offices: Atianta, Chicago, Cieveland, Detroit, Fort 
Worth, indianapolis, Newark, New York, Pittsburgh, 
Racine, St. Louis, St. Paui, San Francisco, Seattle; 
Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
Seneca Falls, N.Y.; Jenkintown, Pa.; Westwood, Mass 


Headquarters for RIVETS 


and Rivet-setting Machines 


NOW AVAILABLE 


AERONAUTICAL INFORMATION 
REPORTS ON AIRCRAFT 
GREASES (DATED MARCH 1, 
1955) 


AIR No. 39, WATER COMPATIBILITY OF 
AIRCRAFT GREASES $0.50 


AIR No. 40, CORROSION PREVENTIVE CHAR 
ACTERISTICS OF AIRCRAFT GREASES $0.75 


AIR No. 41, STABILITY OF AIRCRAFT 
GREASES $0.50 


AIR No. 42, CONTAMINATION STUDIES 
OF AIRCRAFT GREASES $0.50 


AIR No. 43, LOW TEMPERATURE TORQUE 
TEST FOR AIRCRAFT GREASES $1.00 


AIR No. 44, LOAD SUPPORT CHARACTER 
ISTICS OF AIRCRAFT GREASES $1.00 


SOCIETY OF AUTOMOTIVE ENGINEERS, Inc. 
29 WEST 39th ST., NEW YORK 18,N. Y. 
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PAP Yi Lae) 


er Te _— 


CITRIC Er 
speeds 


accelerations 


can be a part of the research and 
development team at Marquardt, one 
of the nation’s leaders in jet propulsion. You are not 
hampered by restrictions necessarily imposed by 
larger, more complex organizations. ..at Marquardt, 
the sky has no limit! If you’re eager to begin creative 
thinking and doing...if you want to start building 
the foundations for your castles in the sky...then 
Marquardt is the place for you! 
You will enjoy living in climate-perfect San Fernando 
Valley — you will enjoy working with and for people 


who have their eyes on the skies of the future, where 


altitudes, speeds and acceleration are limitless! 


For information regarding sage 90 write 


marq quart ce . 


INDUSTRIAL RELATIONS DEPARTMENT 
ATTENTION. PROFES INAL PERSONNEL 


57 SATICOY STREET « VAN NUYS. CALIFORNIA 





THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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: it 
24 a ees ; 
“Mhak $e. silt od ela 


Simptex Piston Rinc Mec. Co. 
Established in 1923 


HIGH SPEED SHAFT SEALS and 
PISTON RINGS for both JET and 
RECIPROCATING AIRCRAFT 
ENGINES. 


ORIGINAL EQUIPMENT IN 
ALLISON, PRATT & WHITNEY, 
WRIGHT and other leading 
AIRCRAFT ENGINES 


HIGH SPEED SHAFT SEALS 





Write us for further information 


FACTORIES AT: 


12301 Bennington Ave., Cleveland 11, Ohio 


75 N. E. 74th St., Miami 38, Fla. 


Simptex Piston Rinc Mec. Co. 
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To the 


ENGINEER 
of high 
ability 


w 


w 


AiResearch is looking for 

your kind of engineer. 

Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 
air-conditioning and 
pressurization, heat transfer, 
pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 

field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally important missile 
accessory field 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability. 
Positions are now open for 
aerodynamicists... mechanical 
engineers... physicists... 
specialists in engineering 
mechanics... electrical engineers 
...¢lectronics engineers. 

For further information write 
today to Mr. Wayne Clifford, 
Tue Garrett CorrorAation 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 

as to location between 


Los Angeles and Phoenix. 


AiResearch 
Manufacturing 


Divisions 
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cAgIn Ale COMPRESSORS 





Jitters” test in lab insures dependable 


operation in flight 


Half a million 


proved in the air the thoroughness of their 


\iResearch actuators have 


manufacturer’s test program. 

One reason why they can be depended upon 
for flawless performance: they have been lab- 
tried beyond any limits they will ever have to 
meet in the field. Tests include vibration, alti- 
tude, heat and cold, load, sand and dust, im- 


mersion, temperature shock, oil spray, shock 


THE 





Designers and manufacturers of aircraft systems and ¢ omponents 


TURBINE MOTORS GAS TURBINE ENGINES CARIN PRESSURE CONTROLS 
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Lo 


wear 


acceleration, fungus, humidity, explosion, salt 
spray and radio noise. They are undertaken in 
the finest test facilities of their kind in America. 
AiResearch actuators are available for 
every possible aircraft requirement. You can 
depend on them and on all other aireraft ac- 
cessories manufactured by AiResearch. 
Qualified engineers in the fields listed 


below are needed now. Write fer information. 


CORPORATION 


AiResearch Manufacturing Divisions 


5 Inge les 45, California . Phoenix {rizona 


PEP MIGERATION SYSTEMS PREUMATIC VALVES AND ComTamLS «+ 


TRANSFER EQUIPMENT + ELECTRO MECHANICAL COQWIPMENT 





Scientific irritation for actuators 


TEMPERATURE CONTROLS 


TLECTeOMme COMPUTERS AND COnTeOLs 
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eve 





Ag” 


Sensitivity 
0.2% 







TA / 


US OC 


Ranges: All ranges from 0-10 inches water 
to 0-30 inches Hg 


a4) 
Tne - 


Write today for Publication No. TP-27-A 


WALLACE & TIERNAN 


id | 


Over 65% of the torque wrenches used in industry are 


e/a A 


a el es 


Read by Sight, Sound or Feel 
© Permanently Accurate 
ee me all 
© Faster—Easier to use 
mrt 


me sti 


in inch grams 
eee ue) la) 
ey 
-- foot pounds 


Every manutacture 

design and productu: 

man should have this val 
able data. Sent upon reavest 


BTU eT Ua a ae 
Peel el QUALITY ae aL elk 
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Want One 






For Your 





Lapel? 




















An SAE Emblem 


¢ Distinguishes you 
as an SAE member 


* Is an attractive 
gold-filled clutch- 
back pin 


¢ Costs only $1.50 


plus 

15¢ Federal tax for delivery 
in the United States and 5¢ 
sales tax for delivery in 
New York City 


A" 


ACTUAL SIZE 


Member Grade 


Associate Grade 


GOLD on BLUE 
GOLD on RED 


GOLD on WHITE junior Grade 


Society of Automotive Engineers 
29 West 39 St., New York 18, N. Y 


Please send me an SAE emblem. Enclosed is my 
check for $ ($1.50 plus applicable taxes) 
Grade of membership (please check) 


Membe! [} Associate } Junior 
Name 
(PLEARF VRINT) 
Address 
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Engineers! 


Join this 
winning team! 


























° At DOUGLAS you'll be 
associated with top engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example 





DC-7 ‘SEVEN SEAS" America’s 


finest, fastest airliner 


= 


F4D “SKYRAY" Only carrier 


plane to hold world’s speed record 


E nent 


C-124 ‘‘GLOBEMASTER"’ 


World's largest production transport 


== 
NIKE Supersonic missile selected to 
protect our cues 


“SKYROCKET” First airplane 
to fly twice the speed of sound 


7 


AID ''SKYWARRIOR" Largest 


carrier-based bomber 


> 


A4D "SKYHAWK" Smallest, 


lightest atom bomb carrier 
f 
=== 


B-66 Speedy, versatile jet bomber 


With its airplanes bracketing 
the field from the largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles, Douglas offers the engi- 
neer and scientist unequalled 
job security, and the greatest 
opportunity for advancement. 


For further information relative 
to employment opportunities at 
the Santa Monica, El Segundo 
and Long Beach, California, divi- 
sions and the Tulsa, Oklahoma, 
division, write today to: 


DOUGLAS AIRCRAFT COMPANY, Inc. 


C. C, LaVene, Employment Mer. 
Engineering General Office 
3000 Ocean Park Blvd. 
Santa Monica, California 
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ROUGH TOU 


OOS TT TT eS 


a 


HARD goin 







SENIOR CONTOUR NO. 1893 


Seale 


MILSCO BRINGS YOU NEWEST ADVANTAGES 
IN SEATING COMFORT AND DURABILITY 


COMMANDER NO. 1144 


With or Without 
Fore and Aft 
Attachment 


[ improved driver-comfort is one of today’s major 
engineering objectives . . . and Milsco can help 
you to step up the man-work-factor of your equip- 
ment with job-fitted cushion seating. Milsco Cushion 
Seats are the developments of years of experience 
in designing and manufacturing heavy duty cushion 
seats for all types of mobile equipment. Our field i 
studies of enduring cushioning materials and con- i 
tour body support may prove of important value 
to you. Write us about your seating problem now. | 


Sold Only te Original Equipment Manufacturers 


L ESTABLISHED 1924 
yer MILSCO MANUFACTURING CO. 
2756 WM. 23rd ST., MILWAUKEE 45, WIS. 
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The most complete Bibliography on @ @ @ ®@ 


18 SUD YAN I 
SUIRASSES 


(SP-125) 


FOR 


ENGINEERS = METALLUFGISTS - PRODUCTION MEN - SCIENTISTS - FESEARCHERS 


as 


ir 


4 


@ @ @ @ 250 pages of 1545 references on all domestic and 
foreign literature that bears on residual stresses. .. ea must 
for any investigator in the field. 


Each reference is detailed as to author and source, 
with a short descriptive paragraph describing its 
contents. 


Its format makes this bibliography easy to use, with such features 


as; 


@ A subject index covering five major categories of 
residual stresses: (1. Its measurement; 2. Its 
occurrence; 3. Origin, control, and removal; 
lh. Its effect, and 5. Miscellaneous). 


@ Each category is further broken down alphabetically 
according to subject. 


@ An authcr index as well as a separate coauthor index 
make it easy for finding in one place the contributions 


of an individual. 


Place your order now by sending the order blank below to SAE 
Special Publications Department, 29 West 39th Street, New York 
16, New York. Price for the bibliography is $5.00 to members 
and $10.00 to nonmembers. 


Note: Please add 3% city 
sales tax for deliveries 
in New York City. 


Society of Automotive Engineers 
29 West 39th Street 
New York 15, New York 


Please send me. . « .ecopies of SP-125. (Check) (Cash) (Coupons) 
Name wil 
Company 


Company Address — 
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Ty 7a ke 


Self-Aligning Bearings 


PLAIN TYPES 


CHARACTERISTICS 


RECOMMENDED USE 


{ For types operating under high temper- 
1 ature (800-1200 degrees F 


ANALYSIS 
1 Stainless Steel 


Ball and Race 
Chrome Moly 
2 Steel Ball and Race 


Bronze Race and § For types operoting under normal loads 
Chrome Moly Steel Ball t with minimum friction requirements 


§ For types operating under high radial 


i ultimate loads (3000-893,000 Ibs 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line \ddre Dept. SAE-55 


SOUTHWEST PRODUCTS CO. 


PART Mi lune a Lal 
(LOS ANGELES COUNTY) 








MECHANICAL ENGINEERS 


ENGINEERING GRADUATES FOR PRODUCT DE 
SIGN AND APPLICATION. PRODUCTS ARE VIBRA 
TION AND SHOCK ISOLATION SYSTEMS ON 
AIRCRAFT, ELECTRONIC, AUTOMOTIVE, MARINE 
GENERAL INDUSTRIAL EQUIPMENT. THIS IS A 
RAPIDLY EXPANDING INDUSTRY. EXCELLENT 
LONG RANGE POSSIBILITIES FOR ENGINEERS 
WHO ARE INTERESTED PRIMARILY IN DESIGN 
WORK DUTIES ALSO INVOLVE EXTENSIVE 
LIAISON BETWEEN AND AMONG FIELD ENGI 
NEERING, MANUFACTURING, AND RESEARCH 


BOX 369 
ERIE, PENNSYLVANIA 
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Creative 

Opportunities 
with 

Republic Aviation 









>} 


Po 


Research Engineers — Hydraulic Controls 


b.8. degree in mechanical or aeronautical engineering 

vith experienc on aireraft | Iraulie systems. Work 
imvol s mechanical nad | it ilu problema such ase 
ontrol systen frequen re ons ] lraulv 4 tem 

ing control ive charncteristh ind high temperature 
fluid pack y | mit | ted components Must 

I eapal of pl ' | lucting test programs 
lesigning | test puly nt maintaining eon | 
tact with vendors nd ad rh personnel 





Wind Tunn 


el Model Designer 


r itu 


Please address complete resume, 
outlining details of 
our technical background, to | 


Assistant Chief Engineer 
Administration 


Mr. R. L. Bortner | 


SIE PULA AVIATION 
FARMINGDALE, LONG ISLAND, NEW YORK 


ereeeeeee 
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PROVING GROUND FOR JET VTO 


This $175,000 dual-purpose test cell is Ryan's newest 
research tool. It has important applications to both 
aircraft design and to metallurgical research... the 
latter in connection with development of high-tempera 
ture components of all types of power plants for air 
craft and missiles. Unique in concept, the new cell is 
specifically designed to test jet engines in the vertical 
position—as they will operate in VTO (vertical take-off) 
airplanes. It can test the largest jet engines and after 
burners in either horizontal or vertical position 


Another Example of How 


RYAN BUILDS BETTER 


This new jet engine test cell is one of many 
specialized research facilities used in 
developing the Ryan-designed jet- 
powered vertical take-off airplane now 
being built for the U.S. Air Force. 

One of the most exciting and unusual 
aeronautical projects ever conceived, 
Ryan's jet VTO is a challenging new con- 


cept in military aircraft. It is typical of 


Ryan’s forward-looking research, devel- 
opment and production program in air- 
craft—in power plants—and in electronics 
For thirty-two years Ryan has been in 
the forefront of aeronautical progress 
Specialized, ingenious and versatile, Ryan 
excels in the ability to create and produce 
complex, high quality products at low 
cost—and deliver them on time. 


ATER RUANERS & riLoTt.ese 


AIRCRAFT & AIRBORNE ELECTRONICS 


COMPONENTS fQuipmenr’ 487 COMPONENTS JOT ArmcmarT 


fOCKET MOTORS AIMCRAPT ExHaueT 


METALLUMGICAL 
ENGINEERING @ ham sate @ OUCTING SYBeTEMSs 


ss = ; 3 — — 
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Seals are available from American in plain 
felt, or laminated with one or more layers 
of impervious, oil-proof Hycar. Tell us 
what you want a seal to do and we will 
show you the seal that should do it 










Washing machines need good, tight, long-lasting seals to 
keep water where it belongs, oil and grease in the right 
places, too. Felt seals by American protect the trouble-free 
reputation of many products of all kinds from tractors to 
electric motors. It is important to select the right quality 
for every application. American engineers will collaborate 


with you on specifications 





American felt 
Com vy 


TRADE mMaRK @ 








CENERAL OFFICES: P. O. BOX 5, CLENVILLE, CONN 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roch 
ester, Philadelphia, St. Louis, Atlonta, Dallas, Son Francisco, Los Angeles, 
Portiand, Seattle, Montreal PLANTS, Glenville, Conn.; Franklin, Mass 
Newburgh, N. Y., Detroit, Mich.; Westerly, 8. |.—ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn 
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ANNOUNCING 


the new BALANCED-DESIGN SERIES of 
FAFNIR ROD END CONTROL BEARINGS 
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A Complete Family of 5 sizes 


Designed specifically with bearing ca- 
pacity, shank strength, and bolt strength 
all in balance, the new Fafnir series of 
rod ends is the direct resule of an NASC 
study in which Fafnir engineers partici- 
pated. Every member of this rod end 
family is completely new, carefully 
engineered and tested. Together, they 
represent the first series of rod ends de 
veloped with a significant relationship 
between bearing capacity, shank and 
bolt strength. What's more, Fafnir Bal 
anced Design Rod Ends are made to 
withstand column action under compres 


sion with angularity as high as 9”, 


Hey @ 


Even the shank threads of the new rod 
ends are precision rolled with rounded 
roots to assure maximum strength and 


fatigue life. 


A Special Bulletin 


is available that fully 
describes design and con 
structional advantages 

also shows dimensions and 
load-life ratings. FOR 
PROMPT RESPONSE ask / 
for Balanced Design Rod ( 
End Bulletin. The Fafnir 
Bearing Company, New 
Britain, Connecticut 
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Aircraft Torque Wrench 
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How to cut 
tough parts like these 


hardness of 65/66 Rockwell C. in normal sections. 


— can be hard and tough without needing to be 

hard and tough fo machine. If you need such a steel 
for slitter knives, machine tool parts, pump parts, or 
other parts where wear resistance and strength are im- 
portant, get Timken 52100 steel. 


Its fully spheroidizing structure makes 52100 easy 
to machine. And without sacrificing strength or hard- 
enability! 


This high-carbon analysis alloy steel has high 
fatigue and tensile strength as well as good harden- 
Timken 52100 
steel will withstand working pressures up to 200,000 
maximum 


ability throughout its cross section. 


and can be 


oil quenched to a 


p-S-1., 





YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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SPECIALISTS IN FINE ALLOY STEELS, 





Split Bearing Race : 





Machine Tool Part 
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Collet 


machining time on hard, 


Rigid quality control at every step in production is 
your assurance of uniform quality in every shipment. 
The Timken Company pioneered the production of 
52100. We are one of the world’s largest producers of 
52100 and the on/y source of 52100 steel in three fin- 
ished forms—bars, tubes and wires. And for small run 
or emergency requirements, the Timken Company 
maintains a mill stock of 101 sizes of 52100 tubing, 


ranging from 1” to 10%" O.D. 


For a stock list of available sizes, grades and finishes, 
write The Timken Roller Bearing Company, Steel and 
Tube Division, Canton 6, Ohio. Cable: ““TIMROSCO” 


TIMKEN 


GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





